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> Tue Eprrors or CHEMISTRY believe that its readers should be acquainted 
with the professional literature. 

In the first issue of Chemical Engineering (McGraw-Hill) to appear on a 
new every-other-Monday publishing schedule (Jan. 13), the top technical 
trends of the process industries of the past year were presented: 

1. With chemical engineering methods penetrating deeply into extractive 


metallurgy, uranium leads as resin-in-pulp and continuous ion exchange vie 
with solvent extraction. 


2. Hydrogen plus chemical engineering is doing several steel industry jobs. 


Most striking is direct iron-ore reduction in fluid beds. 
3. With germanium purification substantially conquered, two large ger- 
manium rectifier installations are operating. 


' 
4. Rockets, missiles, high-temperature process uses are demanding better 





materials. Both metals and non-metals are showing the way. 

5. Boron-based chemical fuels are big news in military aviation today. 
However, solid propellants may gain preference in missiles. 

6. Long the dream of efficiency-conscious engineers, fuel cells may be on 
the verge of commercial success. The Army is now using them. 

7. Commercial use of one 72-mile pipeline and experimental use of an- 
other 108-mile line mark a future trend in solids transport. 

8. Though Fischer-Tropsch is economically out in U. S., other solid-to- 
liquid fuel processes are getting, or are about to get, a real trial. 

9. From xylene oxidation to a variety of polymer developments, better 
understanding of catalysis is paying off in simplification of processes, higher 
yields, new products. <j 

10. Process industries are finding that maintenance is becoming indistin- 
guishable from operation. In some pla ints Maintenance men already out-number 
operating personnel. 
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> THE NEW SYNTHETIC MATERIAL discovered in a basement laboratory, Porelon, 
can be made to contain liquid as it is being manufactured then give it off at a 
pre-determined rate. “Rubber” stamps with pre-inked porelon letters require 
no stamp pads. The machine bearings are self-lubricating and the adhesive 
bandages are self-medicating. 





Discovery in a Basement Lab 


> Mopbern scientific achievement us 
ually is the result of group thinking 
in well-equipped laboratories. 

But not always. Major break 
throughs still occur in crude basement 
laboratories as individuals struggle 
alone in the Edison tradition. 
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Such was the experience of Harry 
Leeds, who discovered porelon, one 
of the most promising of the new 
basic synthetic materials developed 
since World War II. 

Porelon is the first material in 
which liquid can be contained, as it 





is being manufactured, then given off 
at a predetermined rate. It means that, 
for the first time, it becomes possible 
to produce some liquid products, com- 
plete with container and applicator, 
in one relatively simple manufactur- 
ing process. 


Rubber Stamp Already Inked 

It means a “rubber” stamp with 
pre-inked porelon letters (no ink pad 
necessary) capable of making more 
than 50,000 clear impressions! — and 
thousands of similar product applica- 
tions in almost every industry. 

Leeds and John Levey, with whom 
he teamed up about 15 months ago 
to form Perma Industries, Inc., are 
sitting on a technical bombshell that 
already has thrown scores of U. S. 
corporations into a tizzy. 

Leeds, born in London, came to the 
U. S. in 1930 with his parents, three 
brothers, and three sisters. His father, 
Ascher, worked as a tailor to support 
them. 


Wanted Education 

An indication of Harry's mettle 
came when he enrolled in night class- 
es at the Manhattan High School of 
Aviation Trades, to study aircraft 
mechanics — and promptly took a 
“job” at Floyd Bennett Field, at no 
pay, “to get experience.” 

Later, working as a die maker's 
helper, he decided to attend Cooper 
Union School in New York. Entrance 
was by competitive examination only. 
Harry, lacking early educational op- 
portunities, bought algebra and engi- 
neering texts in second-hand book- 
stores and studied nights. 

He was among 100 admitted from 
the 3,800 who took the tests. 

At Cooper Union, Harry helped 
build one of the first X-ray defraction 





cameras developed to study molecular 
structures. He also attended Brooklyn 
Poly Tech. 

Leeds got his first paying job with 
a company specializing in plastic 
molds. At the time, he recalls, there 
were no books on the subject avail- 
able. With typical thoroughness he 
took home all the parts the company 
ever made, designed molds for them, 
then compared his work with that of 
the company. 

Within two years he had designed 
molds for every part the company had 
produced during the previous 15. 

After vinyls became available, about 
1936, Leeds helped pioneer both the 
slush casting and electroforming tech- 
niques through which the new plastic 
gradually came into wide use. 

Leeds’ career, since this beginning, 
has included work in production en- 
gineering and as a project consultant 
in the plastics industry. 

Science and Fine Arts 

During all this time, however, his 
inquiring mind constantly led him 
into mazes of basic research — and 
oil painting. He worked at home, at 
night, with whatever materials and 
tools were at hand. 

In 1948, in the basement laboratory 
of his Brooklyn home, he set out to 
develop a more life-like skin for dolls. 
It was during these experiments that 
he discovered the principles that led 
to the development of porelon. 

Like many “hand made” laboratory 
products, however, porelon could not 
be produced commercially. Another 
eight years of homework, as it turned 
out, was required to make commercial 
production possible. 

A basic patent covering the manu 
facture and use of porelon, for hun 
dreds of products in many industries, 
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was issued only last year. Additional 
patent protection on a world-wide 
basis is pending. 

moved his family to Los 
Angeles in 1951 and, still working 
as a consultant, set out to attract cap 
ital. But he lacked a balance sheet. 
Several financial groups looked curs- 
orily -—— and turned away. They re 
turned, a few months ago, but it was 
too late. 


Leeds 


He Is Just Beginning 


John Levey, a West Coast business 
man, heard about porelon early in 
1956. He put together a syndicate to 





finance additional research and _pro- 
duction and, without breaking stride, 
put the first porelon product, the 
Perma Stamp, into production. This 
product, after market tests in several 
cities, was put on the market about 
Get, I, 1957. 

Perma Industries, Inc., a California 
corporation, was formed early last 
vear with Levey as president and 
Leeds, a long way from his Brooklyn 
basement, vice president - research. 

Leeds now is looking forward to 
the modern new laboratory building 
Perma will occupy shortly in Los 
Angeles. 


Top 1957 Science Events Listed 


> Tue top important advances in 
science and technology during 1957 
as picked by Science Service are: 

1. Launching of man-made earth 
satellites, or artificial moons, called 
sputniks, by Soviet scientists, the first 
placing of an object in outer space 
into an orbit around the earth. 

2. Development of a blunt nose for 
U. S. missiles that beats their heat 
death when they return from their 
outer space trajectory into the atmos 
phere of the earth, thus allowing H 
and A-bomb loads to be carried by 
intercontinental ballistic 

3. Successful use of vaccine against 
the world-wide Asian flu epidemic. 

4. The Nobel-Prize-winning dem 
onstration that a previously accepted 
law of matter, the conservation of par 
ity, is not rigorously true in weak 
nuclear reactions. 

5. Photographing of the sun from 
an unmanned balloon at high altitude 
showing greater detail of the surface 
of the sun. 


missiles. 
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6. Addition of chemical element 
102, named nobelium, to the periodic 
table through synthesis of a small 
number of its very radioactive atoms. 

7. Occupation of Antarctica as part 
of the IGY, which began in midyear, 
and the cruise of the atomic subma- 
rine Nautilus under the arctic ice 
sheet. 

8. Improvements in electronics and 
related devices, including a chemical 
memory device, better batteries, gen- 
eration of electricity from radioactive 
heat and new improvements on tran- 
sistors. 

9. Discovery in the blood of schizo- 
phrenic patients of a substance that 
produces the psychotic symptoms in 
normal persons. 

10. The awakening in America, en- 
gendered by the Soviet sputniks, of 
the necessity of better and more wide- 
spread training of scientists for the 
future and the need for more basic 
or pure research to provide techno- 
logical advances for: the future. 






































1957 Was 
Only a Preview 





Science Forecast for 1958 


by Watson Davis 


> A RocKET may reach the moon in 
1958, not a man-carrying space ve- 
hicle but a more modest missile. This 
may be aimed to circle the earth’s 
natural satellite. Or it may splash a 
gentle sign of man’s prowess on the 
moon’s surface, perhaps a marking 
dye. Or it may explode a hydrogen 
bomb on the moon, where it will do 
less harm than on earth, even if it 
contaminates that heavenly body. 


A rocket to the moon is no 1958 
certainty, but it is not too much hard- 
er to get to the moon than it is to 
launch a big satellite. 

There will certainly be more ven- 
tures by man’s rocket creations into 
outer space. Additional satellites will 
be launched by both Soviet Russia 
and the United States. There may be 
beginning attempts to join two satel- 
lites together, the first step toward a 
space platform. One of the earth- 
circling satellites may carry a tele- 
vision device that will spy upon all 
portions of the globe’s surface suc- 
cessively as it orbits, which would be 
useful for knowing and forecasting 
the weather but also in a dangerous 
way useful for military purposes. 


Facts From Satellites 


More important for future knowl- 
edge will be facts that satellites, both 
American and Soviet, will return to 
earth by their “beeps” as to what 
exists in outer space just above the 
earth’s atmosphere. Scientists are cur- 


4 


ious as to what exists 180 to 600 miles 
above the earth, what atoms and ions 
are there and how densely placed 
they are. This information is impor- 
tant for understanding many natural 
phenomena and for future space ex- 
plorations. 

Defense-wise, there will be 
rockets and 


more 
readied, tested 
and put into production in a rush to 
catch up with the Soviet progress, if 
that nation actually is ahead of the 
United States in that field. Due to 
secrecy, we are much more likely to 
know when things go wrong and 
there are failures than when there 
are successes and significant progress. 


missiles 


Balloons and Accelerators 


There will be very high balloon 
flights taking apparatus for many 
hours above 99.7°,, of the atmosphere. 
This will settle the open question as 
to whether there exist in the cosmic 
radiation the hearts of light elements, 
lithium, beryllium, and boron. This 
will give clues on the origin of the 
cosmic rays, for such light nuclei may 
be evidence for gigantic thermonucle- 
ar reactions in the universe. 

Construction will continue on four 
new high energy accelerators for ex- 
ploring with immense energies the 
constitution of matter. Princeton and 
Pennsylvania Universities are build- 
ing a three billion electron volt proton 
synchrotron, Harvard and M. I. T. a 
six billion electron synchrotron, 
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Brookhaven National Laboratory a 30 
billion proton synchrotron and CERN 
at Geneva also a 30 billion proton 
synchrotron. The last three use strong 
focusing magnets and therefore form 
accelerators. All of 
these powerful “atom smashers”’ are 
planned for completion in early 1960 
and assure major new 
the atomic field. 


a new class of 


discoveries in 


In the gigantic cosmic “machines” 
that are in the galaxies and aggrega- 
tions of stars, there may be discovered 
that new differences exist in such fa- 
miliar objects as variable stars and 
Although at times both the 
satellites which are so relatively close 
to us and happenings on the surface 
of the earth monopolize our attention, 


clusters. 


there are cosmic dramas being per- 
formed in the vast spaces of the uni 
verse that our telescopes, receiving 
both light and waves, will 
watch and report. Radio astronomers 
are hopeful that 1958 will witness the 
practical use of the maser in radio 
astronomical problems. The maser, 
named from “microwave amplifica- 
tion by stimulated emission of radia- 
tion,” 


radio 


is a device that causes solids to 
oscillate at microwave frequencies and 
makes possible higher amplifications. 
Applied to radio telescopes it is ex 
pected the utility of these relatively 
new viewers of the universe will be 
increased a hundredfold. 


Computers to Help Air Travel 

the nation’s constantly 
air trafic will receive the 
the year of 
elaborate devices that work more rap 
idly than human abilities. Computers, 
data processing ap- 
paratus are now required to speed uP 
air trafhic f the 


Control of 
increasing 
benefit 


during coming 


memory drums, 
control because of 
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creased number of passenger flights 
and the appearance of jet planes. The 
human mind and voice are no longer 
fast enough. The result of the new 
progress by the Civil Aeronautics Ad- 
ministration will be safer air trans- 
port. 


Medicine Will Advance 

The big research push against can- 
cer may begin to pay off in saving 
doomed lives. A chemotherapeutic 
agent against cancer is the most dra- 
matic possibility in medicine today. 
It will take months and years of clin- 
ical testing and evaluation, even if the 
There 
are two methods of attacking the 
problem of cancer from a research 
standpoint. One is a widespread 
search and testing of all possible 
thousands of them, on the 
shelves of the pharmaceutical houses 
or synthesized for the purpose. The 
other is extensive basic research into 
the fundamental nature of malignan- 


hoped-for discovery is made. 


drugs, 


cy. More money is being spent at the 
moment on the drug testing, but it 
may be that the fundamental research, 
slow as it seems, will pay off first. 

The fight against virus diseases will 
continue, with the common cold, 
multiple disease or bundle of diseases, 
as a target for progress in 1958. Some 
of the other diseases that plague us 
consistently may give signs of being 
brought under greater control, as 
polio has been by its vaccine. 

There is the possibility of a new 
epidemic of an old disease appearing 
somewhere and threatening to sweep 
the world, as Asian influenza did in 
1957. Medical scientists will keep alert 
to this and we can be confident that 
defenses will be built against any nat- 
ural disease menace, just as during 
















































the war and since there have been 
major advances toward being ready 
to counter any attempts at dios ase or 
bacteriologic al warfare. 

A great need in the modification of 
human personality now is recognized 
as a way of elevating the mood of an 
individual by means of a drug. Tran- 
quilizers have been achieved “and are 
in wide use, both in the general pop 
ulation and in mental hospitals. New 
euphoriant drugs are needed. 
will have 
pressions, 


These 
usefulness in treating de 
both those that reach the 
seriousness of needing psychiatric at 
tention and possibly even the day-by 


day “down in the dumps” feeling. 


Science Will Attract Youth 

The youths of America who want 
to become the scientists, technologists 
and engineers so urgently needed for 
the future may get a “break” in 1958. 
Due to the sputniks and fear of Sov- 
iet scientific and educational progress, 


there may be more resources for bol- 
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stering scientific interests on the part 
of students, particularly in our sec- 
ondary schools. There may be exten- 
sive support voted by Congress and 
scholarship programs of considerable 
SIZe. 

The effective method of helping 
boys and girls in their ‘teens do their 
own science projects and experiments, 
as inspiring preludes to science ca- 
reers, will get reinforcement, nation 
ally and at local levels. More than 
300,000 youths will do science projects 
and exhibits and show them in thou- 
sands of science fairs in schools and 
in over 150 regional fairs, which will 
culminate in the National Science 
Fair in May at Flint, Mich. 


3oys and girls will ask more ques- 
tions than ever. They will have fun 
and learn by doing, aided by the ex- 
perts and the teachers in their com 
munity. A continuing renewal of the 
scientific and engineering manpower 
of the nation will result. 


* * 


1957 


FORECAST 


The science forecast for 1957 issued a year ago was fulfilled in many respects. 


It was 


stage rocket, 


“the year of the missiles” a 
satellites to be launched by man’s inventiveness” did “ 
"although it was not a U. 
The International Geophysical Year began to produce results, as 
There was progress in the building and operation of large ‘ 


s predicted and 


“the first of the earth 
sail upward on a three- 
S. but a Soviet achievement. 

foreseen. 


accelerators and the Soviets did take the world’s lead with a ten billion elec- 
tron volt machine (run at 8.3 Bev), although still bigger accelerators began 


building in the United States, 


as also forecast. 


The Atomic Energy Commission did reduce, as expected, the biological safe 


dose or tolerance level for radiation. 


The search for a chemotherapeutic agent active against cancer continued on 
an enhanced scale, but as also expected there was not a “breakthrough.” 
There was, as anticipated, an important discovery of fossil man, the Nean- 


derthal skeletons in Iraq. 


The national science youth program accelerated even more than foreseen, 
due to the situation following the sputntk satellite launchings. 
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The Cost of Chemistry's 
Contribution is Low 


Chemistry — a Bargain Sale 


> THE CHEMICALS in your daily life 
may cost just a few pennies, but the 


dividends are often startling. 


\bout 21 cents worth of chemicals 


life, 
Another quarter's worth 
does the cooling job in your refriger 
ator. The 


brings your television screen 
for example. 


essential chemical in your 
automobile battery — sulfuric acid - 
costs about three cents. 


fraction of a cent 
for the chemical that protects a loaf 

bread from mold. Another fraction 
of a cent buys enough chemistry to 
keep the weekly wash glistening 
white. The chemical anti-knock com 
pound in a gallon of 
only a few 


It costs only a 


gasoline costs 
mills. 


About 12 cents worth of nylon goes 
into a pair of sheer hose. A 15-cent 
investment in dye colors a man’s suit 
or a woman’s dress. A tiny gear, 
made with less than a penny’s worth 
of nylon plastic, insures smooth oper- 
ation of your camera in all weather. 

These are a few of today’s chemical 
bargains. None of these products 
would exist as we know them with- 
out a light but vital touch of chem 
istry. And there are many more like 
them. 


Many of these chemicals are pro- 
duced in bulk by large companies like 
Du Pont, which gathered the facts 
for this survey, but them 
might never reach the consumer in 
usable form were it not for the skill, 


ingenuity, and know-how of 


most of 


thous- 
ands of processors, some big, but most 
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of them small businesses, who are the 
customers of the chemical industry. 


Refrigeration 

The interdependent relationship of 
makes these 
possible. An 


businesses bargains in 
outstanding 
instance of a chemical product doing 
a giant’s work at a midget price is 
in home refrigeration which, typical- 
ly, has been made commonplace by 
the research, invention, and large- scale 
production of big business combined 
with the special skills of market de- 
velopment, distribution and servicing 
by small firms. 


chemistry 


Gas, which costs the price of a pack 
of cigarettes, is the key factor in pro- 
viding for the home owner many 
years of dependable cooling in a re- 
frigerator, freezer or window air-con- 
Matter of fact, the 
would use to get equivalent cooling 
effect would cost several times that 
much every day and — remember the 
pan under the ice box. 


ditioner. ice you 


Today, a 
amount of ~ 


quarter pays for the 
Freon” fluorinated hydro- 
carbon refrigerant that cools the aver- 
age nine-cubic-foot home refrigerator. 

Despite its low cost, the refrigerant 
is potentially the longest lived part 
of the cooling equipment. Unless a 
leak develops in the piping coils or 
mechanical parts of the refrigerator, 
the original “Freon” will go on doing 
its work forever. 


Television 


Your television set would be just 


= 
/ 





another radio were it not for 17 cents 
of luminescent chemicals or phosphors 
that coat the picture tube, converting 
the electronic bombardment into vis- 
ible images and bringing the program 
to life on your screen. 

There is only one trouble with this 
arrangement. Phosphors and glass re- 
pel each other. To overcome this dis- 
like, manufacturers of television sets 
use Du Pont’s silicate as an adhesive 
agent to bond the phosphors firmly 
and evenly to the TV screen. 

The silicate used in this small, but 
crucial operation adds four to five 
cents to the cost of your set. 


Nylon 

Nylon provides numerous examples 
of big results from little amounts. 
Hosiery manufacturers, of which 
there are about 500 in the nation, use 
only about 12 worth of raw 
nylon in a pair of women’s stockings. 
In one pair of typical 51 gauge, 15 
denier stockings there are 5,437 yards 
of yarn knitted into more than 2,000,- 
000 loops. The rest of the price is for 
the knitting, dyeing, distribution and 
other costs necessary in the manufac- 
ture and sale of the hosiery by thous- 
ands of other firms, nearly all of 
which are small. 

A fraction of a cent’s worth of a 
chemical delusterant in the nylon 
yarn insures hosiery and other appar- 


cents 


el articles against excessive sheen. 


Nylon is a plastic material as well 
as a textile fiber and, as such, is fa- 
bricated into thousands of different 
mechanical parts, many of them small 
ones. Many refrigerators use door- 
latch rollers made of nylon costing a 
fraction of a cent to provide smooth, 
quiet closing. 

The plastic has solved the problem 
of operating a 16-millimeter motion 
picture camera in cold weather when 
lubricating oil is likely to slow down 
smoothness of operation. A tiny shut- 
ter drive gear, three-sixteenths of an 
inch in diameter, made of half nylon 
and half brass does the job without 
need for lubrication. 


Fishing Rods and Transistors 

A penny’s worth of “Volan” meth- 
acrylate chromic chloride chrome 
complex serves as a bonding agent in 
glass fiber laminates for fishing rods. 
A few cents worth of “Mycoban” 
calcium propionate inhibits the 
growth of mold and other micro-or- 
ganisms in 100 loaves of bread. 

Silicon, one of the purest materials 
known to man, sells for an average 
price of $270 a pound. Yet the amount 
of the material used in transistors — 
which range in cost from $5 to $50 
-— is worth about seven cents. In a 
large economy size box of detergent 
there is seven mills worth of optical 
bleach, the chemical which makes 
your linens appear snowy white. 


Sawdust is proving to be an effective adsorbent that reduces the dis- 
posal cost of liquid radioactive waste and simplifies its handling. 


A belt of countries in free Asia contains about 30% of the total world 
population, yet produces only about eight percent of the total global 


output. 


Asian flu is more contagious than other types. 
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The Postman’s Bag is a 
Scientific Horn of Plenty 


Dear Sir: 


> A strip OF postage stamps will open 
a modern Aladdin’s cave of free gifts 
and inexpensive materials prepared 
for science students and teachers by 
American industry, government agen- 
cies, famous museums and profession- 
al organizations. 

The magic words are “please send 

. The genie in this case is no 
wispy mist of smoke, but the United 
States mails. 

Browsing through Science Clubs of 
America’s list of some 200 sources of 
such gifts and aids to science activi- 
ties is as much fun as the childhood 
occupation of paging through maga- 
zines and eagerly cutting out coupons 
offering a free sample or a “gorgeous 
gift, enclose ten cents for mailing.” 
Sut this time the family mail box will 
not overflow with liver pills, cheap 
perfume, yarn swatches and dog bis 
cuits. 

Instead you can have delivered to 
your school information and inspira 
tion for original research projects and 
a variety of experiments, fresh teach 
ing ideas and materials, sources of un- 
usual science club programs, begin- 
nings of new hobbies, and expert ad 
vice on scientific careers. 

What new helds have caught your 
interest? What subjects have you 
wished you could explore a little? 
Which problems need new answers? 

You have not only three but dozens 
ot “magic wishes.” Professional ex- 
perts and well-known manufacturers 


January, 1958 





Please send me... 


by Suircey Moort 


and suppliers are ready and willing 
to help you get started. 


Why Does... ? 

Would you like to investigate ques 
tions that have no answers yet? 
Maybe you are intrigued by chemical 
problems; for instance, the reason 


why substances — like mica, to name 
an interesting one — stick together. 


This is a fundamental question of 
surface chemistry. If you do not know 
much about mica to start with, it 
might help to study a free booklet 
about it. Or perhaps you would like 
to read available leaflets on laminated 
and molded thermosetting plastics, or 
on vulcanized fiber, or to have a gen- 
eral catalogue of these materials. 

If you are interested in knowing 
something about new and coming 
chemical research as related to food, 
there are free booklets on that sub- 
ject also. Fluorochemistry and fluoro 
biology are two of a very good series 
of pamphlets on ultraviolet studies at 
five cents each. An excellent wall 
chart of the chemical elements (35” x 
50”) can be purchased for $1.00. 


For Club Meetings, Too 

Suffering from mind-blank in plan 
ning stimulating science club pro 
grams? Did you know you can bor 
row free films on such topics as plas 
tics, air conditioning, glass, cancer 
and many other fields of modern 
science? These are made available by 
well-known industries and founda 





















tions. Many low rental films can be 
secured from your nearest city, coun- 
ty or state university or college 
through the courtesy of a motion pic- 
ture association. 

Teachers may discover that many 
of their problems have decidedly at- 
tractive and unusual answers. For in- 
stance, had it occurred to you that 
air lines and railroads prepare free 
maps, bulletins, color prints and other 
educational services especially for 
teachers? 


And the Classroom 

It might be an excellent idea for 
your classroom to have a series of 
free booklets on various aspects of 
safety such as the use of benzene, 
solvents, machinery, avoiding the haz- 
ards of amateur chemistry, and first 
aid. 

You can receive free posters (14” x 
17”) twice a month during the school 
year and free booklets on the research 
activities of one of the country’s large 
industries. The same _ organization 
will send you free catalogues listing 
motion pictures for loan and its school 
publications, which include career 
guidance bulletins and a comic book 
series on such subjects as electricity, 
jet power, the atom, light and elec- 
tronics. 

Such familiar and famous organi- 
zations as the National Audubon So- 
ciety and the National Wildlife Fed- 
eration will help to make teaching 
more colorful, more fun and more 
rewarding for both teacher and stu- 
dents. They offer really excellent bul- 
letins, photographic prints in color 
and wall charts at very small cost. 
Imagine, for example, how exciting 
your winter program can be if it is 
planned around attractive nature 
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> A sciENCE CLUB sponsor helps mem- 
bers select materials they need from a 
small collection of the many available 
free, or at low cost, from organiza- 
tions cooperating with Science Clubs 
of America. 


charts (25c¢ each) on such subjects as 
seeds, leaves, twigs, evergreens or ani- 
mal tracks, combined with bulletins 
(about 10c) on rock stories, how to 
forecast the weather, how a thunder- 
storm grows, mysteries of bird migra- 
tion and special winter projects. 


Kits — By Subscription 

Another familiar institution, Sci- 
ence Service, offers you inexpensive 
experimental kits designed for indi- 
vidual, classroom, science club and 
school museum use. A new “Things 
of Science” kit is issued each month, 
featuring actual samples, information, 
suggested experiments and museum 
display cards for such absorbing stud- 
ies as plastics, titanium, copper, paper 
making, “tippe tops” and thermal in- 
sulation. (Membership $5.00 a year; 
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or 3 kits for $1.50, 75c each, $13.50 
for a complete collection of 29 units). 

When coal appears in the curricu- 
lum, teachers may have a wealth 
free material ranging from a play to 

classroom project, a cutaway view 
of a coal mine, a map of coal areas 
in the U. S., a chart of chemical de 
rivatives and a 22-page color reprint 
from a widely known encyclopedia. 
Railroads are similarly covered by 
free booklets, free teacher kits and 
gift set of 35mm. color slides for each 
school. 

The catalogue of a science supply 
company is one to linger over, for it 
offers complete ingredients for the 
greatest variety of scientific projects 
and is illustrated by particularly good 
photographs. Periodic bulletins are 
also issued on special subjects and 
materials usually difficult if 
possible to find. 


not im- 

If there is a modest fund available 
to purchase the kits (at 10 dis 
count), your class can learn by build- 
ing instruments and models and per- 
forming suggested experiments with 
them. In this appealing way you can 
cover such subjects as a model wea 
ther station, electricity, optics, a back- 
yard zoo, construction of a 


globe, 
geology and a model 


oil refinery. 

Outstanding museums offer teach- 
ers and students free circulating ex- 
hibits (where the borrower can fur 
nish transportation ), slides, film strips, 
movies and photographs. Handbooks 
and bulletins on specialized subjects 
range in price from five cents to sev- 
eral dollars. 


Career Information 
Think of the club programs you 


could build around careers in science! 
Some of the best known professional 
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societies will help you with materials 
on their specialties in astronomy, 
chemistry, dentistry, dietetics, archae- 
ology, botany, geology and paleontol 
ogy, engineering, teaching, technolo- 
gy, nursing, and many others. Using 
some of these as a base for a general 
symposium, you could go on to panel 
or individual discussions by scientists 
in your community. 


Would your science club, or some 
member of it, like to carry out genetic 
studies? If the club sponsor will sign 
the request, it is possible to get free 
cultures of live Drosophila melano 
gaster, and a guide to genetic experi- 
ments on these fruit flies, 
tional institution. 


from ana 


If you feel that you scarcely know 
where or how to begin on a project, 
you can learn how under the guid- 
ance of a national organization or a 
government agency such as the F.B.L., 
Soil Conservation Service, Forest ’Serv- 
and the Weather Bureau. “Co- 
Projects” and ways of carrying them 
out are suggested, and help and 
formation is offered. Often you can 
talk over your problems with local 
representatiy es and, of course, you can 
confer by mail with “headquarters.” 
Such organizations as the 
Automobile Association, American 
Heart Association, American Red 
Cross, National Foundation for Infan- 
tile Paralysis and the Interlingua Di- 
vision of Science Service have equally 
interesting projects that they will 
share with you or your science club. 
Co-Projects would be especially good 
scientific experience for junior high 
or elementary school science clubs or 
classes. 


ice 


American 


From Hi-Fi to Computers 
Has the electronic bug bitten you? 
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There are circuit and calculator hand- 
books for you that cost as little as 
25c; free booklets on meters, flow 
signal transmitters and electronic de- 
vices; and a resistor color coder for 
10c. Other books, such as tube man- 
uals, cost a little more; receiving tube 
manual, 75c; tube picture book, 25c; 
transmitting tube manual, $1.00; book 
on transistors and semi-conductor di- 
odes, 25c. Hi-fi enthusiasts will like 
an excellent 25c book, “How to Un- 
derstand High Fidelity.” 


Spectrophotometry may eventually 
solve some of the mysteries of cell 
processes, perhaps using ultraviolet or 
infrared light. If you have thought of 
building yourself a spectroscope and 
taking your first steps into this fas- 
cinating field, there is a company 
which handles inexpensive surplus 
prisms, lenses, instruments and other 
equipment. They also issue booklets, 
priced from 10c to $1.00, telling you 
how to build spectroscopes, projectors, 
magnifiers, infrared units, etc. Their 
free catalogue is full of potential 
ideas! 


Microscopes and X-rays 

Or if microscopy is your field, there 
are free notebook sheets and a free 
booklet on the principles, use and 
care of the microscope. There is an 
especially good booklet on the com- 
pound microscope that would be help- 


ful and informative to students using 
school microscopes. 

If you are already looking forward 
to a lifetime of atomic research, you 
can get off to a flying start with free 
booklets on X-ray analysis, magnetic- 
particle testing, the electron micro- 
scope, and a free X-ray spectrograph 
chart showing characteristic X-ray 
lines which identify elements from 
No. 11 to No. 98. Another booklet 
(35c) suggests lab experiments with 
radioisotopes for high school demon 
strations. With this booklet you can 
get free leaflets on radiation safety 
in schools and prices of radioactive 
isotopes which are for sale without 
an AEC license. 

If you are searching for still differ- 
ent answers, or you would like to 
explore a pleasant bypath, what will 
you have from this sampler? Glass 
blowing, embedding in_bioplastic, 
micrometer reading, gyroscopes, 
sponges and chamois, wilderness areas, 
wildflowers, or glycerine? (Did you 
happen to read about the successful 
experiment done by a_ 14-year-old 
Maryland girl, using glycerine in 
cooking processes?) There are inter- 
esting bulletins on all of these, free 
or for about five or ten cents. 

Many other gifts, services and low 
cost materials are available, of course, 
since this has been a rather random 
sampling . or have you already 
left for the post office? 


Materials mentioned in this article, addresses of companies and agencies, 
and many additional listings may be found in the Science Clubs of America 
Sponsor Handbook which presents detailed information on science clubs, science 
fairs and projects, the National Science Fair and the Science Talent Search 


for the Westinghouse Science Scholarships and Awards. 
1719 N Street, N.W., Washington 6, D.C., will send a copy to teachers and 
science club sponsors free of charge, or to others at a cost of $1.00 a copy. 
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For The Home Lab: 


Silicon 


by Burton L. 


> THE ELEMENT silicon is a paradox. 
It is as plentiful as the sands that 
cover the earth, yet it is virtually un 
familiar to the average person. It has 
been used by man since the Creation 
in the form of its compounds, yet 
today the complex structure of many 
of these compounds is still not com- 
pletely understood. And although 
fom compounds have had a long his- 
tory, they still have perhaps a greater 
future. For many new compounds of 
silicon remain to be investigated thor- 
oughly and hundreds of other possible 
compounds have not yet been pre- 
pared in any quantity. 

The fact that silicon itself has no 
startling properties might account for 
its lack of popularity as an element. 
It does not glow in the dark, will 
not catch fire in water, will not react 
with acids, is extremely difficult to 
melt, and will not react readily with 
most of the other elements. 

You can purchase silicon “lump” 
form from a laboratory supply house. 
You will find it to be bluish-gray with 
a metallic luster somewhat similar to 
blue coal in appearance. These lumps 
are quite hard. Note that you can 
scratch glass with silicon. 

Place a small lump of silicon in 
each of three test tubes containing 
dilute solutions of nitric, hydrochloric 
and sulfuric acids. The element is not 
attacked by these acids. It will, how 
ever, dissolve in a mixture of nitric 
and hydrofluoric acids. Now, drop a 
lump into a strong solution of sodium 
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hydroxide. Note that here the element 
reacts to form sodium silicate and hy- 
drogen. If the apply 
gentle heat. 

Silicon reacts moderately with oxy 
gen to form silicon dioxide and with 
chlorine to form silicon tetrachloride. 
If you would like to try preparing 
these compounds, heat a small lump 
of silicon directly in a Bunsen flame 
for a short while, then insert in a 
bottle of oxygen or chlorine. Use long 
handled tongs or a deflagration spoon 
for this purpose, 


action is slow, 


as the element must 
be heated to quite a high temperature 
before it will react. Also, be sure to 
use only a small piece. 


Historical Note 

Sir Humphry Davy surmised that 
silica was not an element, but he 
could not prove his theory 
he failed to isolate silicon. He made 
several attempts with his famous vol 


because 


taic pile and even tried to reduce the 
silica with metallic potassium which 
he had prepared, but was unsuccess 
ful. An impure form of amorphous 
silicon was probably obtained by Gay 
Lussac and Thenard when they re- 
acted silicon tetrafluoride with potas 
sium. 

In 1823 Berzelius refined the meth- 
od of Gay-Lussac and Thenard and 
finally succeeded in obtaining the pur- 
est variety of silicon up to that time, 
also in the amorphous state. It was 
not until 31 years later that the crys 
talline variety of silicon was prepared. 
This was accomplished by Henri 
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Sainte-Claire Deville. He decomposed 
a sodium aluminum chloride com- 
pound containing silicates with the 
electric current and obtained a rather 
unique mixture of silicon and alum- 
inum. When he dissolved the alum- 
inum away with acid, the crystals of 
silicon remained. This rather haphaz- 
ard method produced the first crys- 
talline silicon made by man. And thus 
is the history of the second most abun- 
dant element on earth. 


Preparation of Silicon 

You can prepare silicon in the lab- 
oratory with much less effort than 
Berzelius or Gay-Lussac and Thenard 
by simply heating silica with mag- 
nesium. 


Mix together thoroughly 3 parts of 
silica (silicon dioxide) with 1 part of 
powdered magnesium. Use only small 
quantities! Place the mixed powders 
in a small porcelain crucible and cov- 
er with a loosely fitted lid. Apply heat 
and stand back! The reaction might 
be violent, but it is perfectly safe if 
you use small quantities. After you 
are sure that all action has ceased, 
allow the crucible to cool and dump 
the contents into an evaporating dish. 
Add dilute hydrochloric acid to dis- 
solve the magnesium oxide, unreacted 
magnesium, and magnesium silicide. 
Stir and heat, if necessary, until all 
reaction ceases. The brown powder 
that remains is crude amorphous sili- 
con. 


Try dissolving your silicon in con- 
centrated sodium hydroxide. It should 
dissolve with brisk action as hydrogen 
is formed. You may try the other ex- 


periments with silicon as described 
above if you wish. 

Impure silicon can also be obtained 
from sand. Proceed as outlined above, 
using 3 parts of white sand (as fine 
as possible), and | part of powdered 
magnesium. Sometimes phosphates 
are present in sand and hence mag- 
nesium phosphide is formed by the 
reaction. If this is the case, phosphine 
is obtained when you add hydrochlor- 
ic acid and will ignite as it comes 
into the air, sometimes with minia- 
ture explosions. Wait until this dis- 
play has finished before you attempt 
to heat the solution. 

As you have deduced by now, silt- 
con occurs in two forms, as a brown 
amorphous powder and as a bluish- 
gray lustrous crystalline solid. It melts 
at about 1420 deg. It is quite inert 
and reacts readily only with fluorine. 
When heated to a high temperature 
with sulfur, carbon or nitrogen the 
respective sulfide, carbide and nitride 
is formed. When heated with metals, 
the silicides are obtained, such as mag- 
nesium silicide. 

The amorphous form can be con- 
verted into the crystalline variety by 
dissolving the powder in molten zinc. 
After the zinc solidifies, it is dis- 
solved in hydrochloric acid. The crys- 
talline silicon remains behind. 

The element itself is used sparing 
ly. Alloyed with metals, it is used 
much more extensively. But the com- 
pounds of silicon present a different 
picture. They are widely used in a 
multitude of ways in thousands of 
everyday products. We will investi- 
gate the compounds of silicon at a 
later date. 


Starting in the Western Pacific region, within five months Asian flu 


girdled the world. 
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Atom Smasher Will Be Obsolete When Built 






> Tue Atomic ENercy Commission’s 
biggest atom smasher, a 12.5 billion 
electron volt proton synchrotron to 
be built at Argonne National Labora- 
tory near Chicago, will be obsolete 
before it is finished in 1962 


This is the considered opinion of 
many of the country’s top experts in 
high-energy nuclear physics. They 
think the AEC is making a mistake 
to build such a machine at this time. 


The decision to do so was made at 
the very highest level within the AEC. 
Back of the go-ahead signal is a long 
history of disagreement between two 
scientific groups, the scientists at Ar- 
gonne and those of MURA, or Mid- 
western Universities Research Asso- 
ciation, organized by 15 Midwestern 
universities to promote 
high-energy accelerators. 


research on 


New Design 

The MURA scientists are working 
on the third model of a radically new 
kind of atom smasher, capable of pro- 
ducing effective energies of hundreds 
of billions of electron volts, far in ex- 
cess of any other machines now plan- 
ned. They are using computers exten- 
sively to help them determine the feas- 
ibility of this idea, and their work is 
supported by both the AEC and the 
National Science Foundation. 


The idea behind the super atom 
smasher is to hurl two atomic beams 
at each other, instead of the single 
beam crashing into a stationary target 
as in present machines. Suggested 
name for such a machine is “synchro- 
clash,” also known as the intersecting 
beam accelerator. 
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Duplicate Cosmic Rays 


Scientists build atom smashers with 
higher and higher energies to create 
and study new nuclear particles, as 
well as to examine in greater detail 
the reactions of those already known. 
Man-made machines are now begin- 
ning to duplicate the lowest part of 
the cosmic rays’ energy range. 


Russia, with a ten billion electron 
volt machine, now leads the world in 
producing the highest energy parti- 
cles. Some scientists charge that the 
main reason for deciding to build the 
12.5 Bev machine at Argonne was to 
outdo the U.S.S.R. Since only $1,- 
500,000 of the estimated $27,000,000 
the new U. S. accelerator will cost has 
been made available for initial design 
work, they believe the AEC should 
admit its mistake and not build it. 
By the time the machine is finished, 
two other, considerably more power- 
ful atom smashers will be in opera- 
tion. One is the alternating gradient 
synchrotron, under construction at 
AEC’s Brookhaven National Labora- 
tory, Upton, Long Island, N. Y., and 
the other a similar machine being 
built in Geneva by the European Or- 
ganization for Nuclear Research, 


CERN. 


Both these accelerators, which will 
be about one-half mile in circumfer- 
ence, will have energies in the 25 to 
3() billion electron volt range. 


Russians Plan 50 Bev 

The Russians have revealed plans 
for building an accelerator to reach 
50 billion electron volts, or Bev, also 
on the same principle, but it is not 
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known whether or not construction 
has started. 

Also dispute is the location of 
the proposed MURA accelerator, if 
and when it is approved. The MURA 
scientists want to construct it near the 
University of Wisconsin, but the AEC 
contends this would cause needless 
duplication of facilities already avail- 
able at Argonne. 


MURA members are the Universi- 
ties of Chicago, Illinois, Indiana, lowa 
State College, State University of 
Iowa, Kansas, Michigan State, Michi- 
gan, Minnesota, Northwestern, Notre 


Dame, Ohio State, Purdue, Washing- 
ton University at St. Louis, and Wis- 
consin. Dr. H. R. Crane, physics pro- 
fessor at the University of Michigan, 


is president of MURA. 
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> “Yrs, BuT can it sharpen pencils and empty waste baskets?” 
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> A GoveRNMENTAL plea to the aver- 
age American for ideas and inven 
tions of space platforms, jets and rock 
ets has become a best-seller. 

It also promises to become a poten- 
tial source of new developments here 
tofore unthought of. 

In the first days of November, the 
National Inventors Council of the 
U. S. Department of Commerce is 
sued a 34-page want-ad entitled “In 
ventions Wanted by the Armed Force- 
es.’ The booklet lists 387 inventions 
needed by the military and invited 
the nation’s amateur and professional 
inventors to send in their ideas. 

The demand for the attractive blue 
covered booklet has been so great that 
the National Inventors Council has 
been having trouble meeting it. The 
first run of 10,000 copies has long 
been exhausted. A second run is now 
on the press, and a third and possibly 
fourth run is anticipated. 

“We think it will be out of all pro 
portion to similar pre-sputnik pleas 
and will have a total circulation of 
from 30,000 to 40,000," Leonard 
Hardland, the Council’s chief engi 
neer said. 

Inventions to match those needed 


The Armed Forces May Need Your Invention 


by the Armed Forces have been trick 
ling in, too. However, it takes time 
and thought to turn out worthwhile 
ideas, the Council outlines, and it will 
be sometime in the future before all 
the ideas are received and evaluated. 
The first ones indicate that they are 
being developed by American ama 
teurs, as well as professionals, and 
from all walks of life. 

In addition to inventions relating 
to space travel, jets and rockets, the 
Armed Services are in need of devel- 
opments in many other areas. One of 
these has been termed “Blue Sky” 
Problems and includes, for example, 
a non-magnetic compass; a destruc 
tive ray that is capable of producing 
“death rays effective at 500 yards 
without excessive power input;” a 
practical means for getting men and 
vehicles underground in less than a 
minute; and an atomic fire-fighting 
method. 

The booklet is free for the asking 
and outlines how the NIC works 
and what its requirements are. It can 
be obtained by writing to the Na- 
tional Inventors Council, U. S. De- 
partment of Commerce, Washington 
5. bee. 


Uranium Refining Process Improved 


> A sTANDARD PRocEss for extracting 
uranium from its ores has been per 
fected to the point of 99.99 
ery of the vital metal. 

Perfection of the liquid-liquid ex- 
traction process was reported by. D. 
S. Arnold, B. G. Ryle and J. O. Davis, 
scientists of the National Lead Co., 
Cincinnati. 


reco\y 
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In separating the uranium from 
clay, rocks and metals that make up 
the ore, the aggregate is first dissolved 
in acids. In the perfected system an 
organic solvent, tributyl phosphate- 
kerosine, is next added to extract the 
uranium. The scientists believe the 
process may also be adapted to ex 
tract other materials. 
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> Every OTHER PERSON who began 
teaching in 1956 plans to quit teach- 
ing in five years. 
ten new 


Two out of every 
teachers of 1956 did not 
even plan to return to teaching last 
year. 

This surprising and unexpectedly 
high turnover in beginning teachers 
was uncovered in a questionnaire sur- 
vey made by Dr. Ward S. Mason, a 
specialist in teacher personnel statis- 
tics at the U. S. Office of 
in Washington. 


Education 


Although only preliminary results 
are thus far available, the study im- 
plies that low salary and lack of prep- 
aration are two of the reasons behind 
the heavy 
teachers. 


losses among beginning 
Another significant factor, 
however, particularly in women teach- 
ers, is marriage and family. 

“We suspect,” Dr. Mason told Sci- 
ence Service, “that salary will be im- 
portant for some kinds of teachers, 
but not others.” 

Dr. Mason’s preliminary studies of 
future plans of first-year teachers 
show that, in general, women are far 
more likely to leave teaching in five 
years than are men. 

When secondary school teachers are 
included, the highest percentage of 
those who plan to leave in five years 
are those teaching non-academic sub- 
jects such as home economics, music 
and shop. 


Interstellar travel distances are too 


Half of New Teachers Plan To Quit 


Of the men in this category, the 
greatest percentage is in science and 
mathematics (44°/,). Statistics on the 
number of beginning women second- 
ary school teachers in science and 
mathematics who will leave have not 
been computed because too few wo- 
men teachers in these subjects were 
included in the preliminary sample. 

Preliminary findings from the sur- 
vey, published in School Life, the of- 
ficial journal of the Office of 
tion, show that: 


Educa- 


The expected turnover for be 
ginning teachers is nearly 20°, after 
the first year and 50°, by the end of 
five years. This is in comparison to 
the seven and one-half percent norm- 
ally chalked up as annual losses to 
the entire teaching profession through 
death, retirement and other factors. 

2. The turnover is significantly high 
when matched with the fact that the 
shortage of qualified teachers in the 
fall of 1956 was 135,000. 

3. Figures on average salaries might 
shed some light on the heavy losses. 
The median salary for all beginning 
teachers last year was $3,600. It was 
highest in the Far West ($4,000) and 
lowest in the Upper South ($2,750). 

Both a more detailed report and a 
follow-up study on just why the teach- 
ers leave and where they go is now 
being made by Dr. Mason. 


vast to be covered in a human 


lifetime unless the space vehicle can be accelerated to a speed approach- 
ing that of light — 186,000 miles per second. 


In auto crashes the head is the most vulnerable part of the human 


body. 
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Don’t Force Scientists 


> THOUSANDs OF experienced scientists 
and engineers are being forced to re- 
tire too early when they could per- 
form vital national services, G. War- 
field Hobbs, chairman of The Na- 
tional Committee on the Aging, 
warned at its New York meeting. 

“A scientist in the hand is worth 
two in the cradle,” he said, and urged 
that companies raise their compulsory 
retirement age from 65 to 70 for 
scientific and engineering personnel. 

“While we are training young peo 
ple to become the scientists of tomor 
row, many mature and experienced 
scientists of today are being wasted,” 
Mr. Hobbs reported. 


into Early Retirement 


He estimated that there are now at 
least 20,000 retired engineers and nat- 
ural and physical scientists, most of 
whom are able and anxious to con- 
tribute to the nation’s defense effort. 

Although they may not be fully 
trained in the latest developments, all 
have a basic training in the sciences 
which would enable them to take over 
many routine scientific duties. 

If only 1,000 scientists and engi- 
neers resumed only part time work, 
it would mean that 2,000,000 highly 
skilled could be 
added to the national defense effort, 
Mr. Hobbs concluded. 


annual man-hours 


Need Brains More Than Money For Research 


Now become more 
than money in the field of 
medical research, a nationwide sur- 
vey of leading researchers sponsored 
by Merck & Co. has shown. 


> BRAINS HAVI 
scarce 


The survey also revealed, not sur- 
prisingly, that the great need now is 
for basic research. Most of the scien- 
tists held the public partly responsible 
for the present situation because the 
public approves the spending of mil- 
lions of dollars to “cure cancer” but 
becomes disinterested about money to 
study cell physiology, which may or 
may not lead to a cure for anything. 

“There’s no distinction in the pub- 
lic’s mind, between pumping a well 
handle and looking for a new well,” 
one scientist said. 

Other important factors brought 
out were that the abundance of new 
research funds was drawing topnotch 
people away from teaching. Medical 
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schools occasionally turn down grants 
because it costs too much to accept 
them. New researchers have to be 
trained, and space, services and over- 
head have to be supplied. 

The main need now is for men, not 
money, many of the scientists agreed. 
Low pay is the most critical factor 
affecting the shortage. Many of the 
researchers could make much more 
money in other fields of medicine. 
Those interviewed felt that there is a 
financial burden placed on competent 
people who decide to enter or to stay 
in the research field. 

The hardest men to find, apparent- 
ly, are the creators. There are too few 
men in the world who have full back- 
grounds in several sciences and can 
come up with so-called cockeyed ideas, 
rather than orthodox ideas. 

“Orthodox ideas lead to nothing,” 
one researcher replied to the survey. 
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V Chemistry Quiz 


Directions: Mark within the parentheses corresponding to the answer you 
think is most nearly correct. Answers are on page 21. 


1. Ca(H»ePO,)o is used in 


( ) 1. alloys 

( ) 2. dentifrices 
( ) 3. fertilizers 
( ) 4. pigments 


rw 


Thorium is a 
CG Sn 
- “9 

( ) 
ty 


bone of mammals 
food preservative 
metallic element 
satellite of Jupiter 


> Wr 


3. Which of the following is found 
in the greatest quantity in auto- 
mobile exhaust gases? 

) 1. carbon monoxide 

2. carbon tetrachloride 

3. sulfur trioxide 

4. water 


( 
ee. 
ie 
a 


4. Which of the following does not 

belong with the other three? 

( ) 1. cerium 

( ) 2. ilium 

( ) 3. neodymium 

( ) 4. praseodymium 
5. Cholesterol is 

( ) 1. fatty 

( 2. non-crystalline 

( 3. odoriferous 
( 4. sugary 

These questions have been taken 

from Science Aptitude Examinations 
used in previous years as part of the 
annual Science Talent Search. Com- 
plete copies (with answers and 
norms) of many previous examina- 
tions are available at 


) 
) 
) 


10c each from 


CLASSIFIEDS 


CHEMICALS AND APPARATUS 

COMPLETE LAB SACRIFICED TO CON- 
TINUE studies. Includes all equipment, some 
specialized, 150 reagents, bench with drain, 
electrical connections, cabinets, balances, etc. 
A $400.00 value. Sell complete $200.00, or 
in sections. Inventory available. Williams, 
2031 34th St., S.E., Washington 20, D.C., 
LUdlow 2-4781. 


MISCELLANEOUS 

SPECIAL OFFER — 17 UNUSUAL AND 
exciting “Things of Science” experimental 
kits for only $7.77 postpaid. Formerly 75¢ 
each. Includes Zirconium, Air Pollution, Pap- 
ermaking, Mollusk, Geometric Models and 12 
others. Each kit complete, with detailed des- 
criptions and instructions for many fascinat- 
ing, educative new experiments. Limited sup- 
ply, so order today from SCIENCE SERVICE, 
1719 N St., N.W., Washington 6, D.C. 
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Science Service, 1719 N St., N.W., 
Washington 6, D.C. 
BOOKS 

“ORGANIC CHEMISTRY FOR THE 


HOME LAB”—Make fundamental chemicals, 
interesting plastics, synthetic perfumes and 
flavorings, rubber paint, etc.-from the clear 
directions in the fascinating 100-page manual. 


Cloth bound, only $2.00 postpaid. Science 
Service, 1723 N St., N.W., Washington 6, 
D.C. 


“EXPERIMENTING WITH CHEMISTRY” 
— A brand-new lab manual for advanced 
students, with detailed instructions for over 
125 fascinating and informative experiments. 
96 pages. Cloth bound, pocket sized. $2.00 
postpaid. Science Service, 1723 N St., N.W., 
Washington 6, D.C. 


RATES 
For display and _ classified advertising 
rates write CHEMISTRY, 1719 N St., 
N.W., Washington 6, D.C. NOrth 7-2255. 
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> THE UsE oF atomic-age sources of 
heat to produce traditional fuels was 
suggested to the Chicago meeting of 
the American Institute of Chemical 
Engineers by two Government engi- 
neers. 

The use of nuclear reactors to sup- 
ply the high temperatures needed to 
convert coal to gaseous and liquid 
fuels, was recommended by R. Carson 
Dalzell, chief of the branch of engi- 
neering development in the U. S. 
\tomic Energy Commission’s Divi- 
sion of Reactor Development and 
James P. McGee, mechanical engineer 
in the U. S. Bureau of Mines’ branch 
ot coal gasification, Division of Solid 
Fuels Technology. 

A drawback to commercial gasifica- 
tion of coal for use as fuel in other 
forms has been the cost of producing 
the necessary high temperatures. The 
Government engineers outlined a sys- 
tem that would call on nuclear reactor 
heat to gasify low-grade coal at 1,800 
to 2,000 degrees Fahrenheit and con 
vert high grade coal at temperatures 
above 2,000 degrees. The resulting gas 
could be burned as fuel, or could be 
used to produce liquid fuels and 
chemicals. 


The authors pointed out that ex- 
perimental work by the Bureau of 
Mines has demonstrated the feasibility 
of gasifying finely powdered coal at 
high temperatures. They added that 
the equipment called for in their sys- 


tem probably would be perfected in 


Progressive Quirk? 


the course of atomic energy develop- 
ment. 

In the meantime, coal in an Ala- 
bama deposit is yielding industrial- 
grade fuels without first being mined, 
the Bureau of Mines has announced. 


Coal, while still underground, is 
converted to fuel which are 
piped to the surface for use, the Gov- 
ernment announcement stated, adding 
that research is underway to make the 
process cheap enough for routine 
commercial use. 


gases 


3ureau of Mines scientists in coop- 
eration with the Alabama Power 
Company have completed a series of 
tests at Gorgas, Ala., in which high- 
voltage electrical currents are used to 
prepare coal seams for underground 
gasification. 


Called electrolinking carbonization, 
the technique uses the heat created by 
passage of the current from one elec- 
trode to another, through the coal, to 
carbonize the coal. After carboniza- 
tion, the coal seam is porous enough 
to permit passage of air, pure oxygen 
or steam, which chemically react with 
the carbonized coal to form combusti- 
ble gases. 


The Bureau of Mines reported that 
such gases have been withdrawn from 
the coal bed through boreholes in us- 
able quantity and quality. The gases 
may be burned to power electrical 
generators or used in making syn- 
thetic liquid fuels or chemicals. 


Answers to CHEMISTRY QUIZ on page 20. 
L&e23&S:4 4 3 Sk 


> A procraM for improving the teach- 
ing of science and mathematics that 
predates Sputnik by five years will 
provide summer training for approxi- 
mately 5,250 of the nation’s high- 
school and college teachers in 1958. 

The National Science Foundation 
reported that during the summer of 
1958 it will award stipends and pay 
the tuition for 5,000 high-school and 
250 college teachers of science and 
mathematics to attend summer train- 
ing at 108 institutes in 104 education- 
al institutions. 

Dr. Alan T. Waterman, the Foun- 
dation’s director, announced awards 
of the grants totaling $5,340,000 to 
support the summer institutes. 

“The 
of the 
said, 


summer-institutes program 
Foundation,” Dr. Waterman 
“is in step with current plans 
for strengthening the training of sci- 
entists in the United States. 


Summer Science Institutes Announced 


Good science teachers are apt to 
be the first to stimulate an interest in 
science among our young people in 
secondary schools. But if instruction 
is not stimulating, and contains out- 
dated concepts, it tends to weaken 
youths’ motivations toward science 
careers. Foundation-supported sum- 
mer institutes provide opportunities 
for thousands of hard-pressed high- 
school science teachers to learn at first 
hand the rapidly advancing develop- 
ments in today’s science, mathematics, 
and engineering.” 

The highly successful program for 
bringing teachers up-to-date in the 
sciences and mathematics was started 
experimentally in 1953. The grants, 
given to the institutes, cover tuition 


and fees and the participant receives 


a maximum of $75 per week plus al- 
lowances for dependents and travel 
expenses. 


On the Back Cover 


> Onty A Few glass formulations be- 
come as well-known as Pyrex, Kimax, 
Pyroceram or Photolite, but hundreds 
are tested in glass laboratories each 
day. Here a Corning Glass Works 
technician pours an experimental pat- 
ty of glass for later analysis at the 


Corning, N.Y: 


, laboratory. Some new 


glass is harder and stronger than steel 
and is used as a building material. 
Others are extremely heat resistant 
and are believed to be in use as rocket 


nose cones. 


Some incorporate photo- 


sensitive compounds in their formula- 
tion and are used in making truly 


“three 


dimensional” 


pictures which 


are developed by heat. 
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Free Pistons, Gas 
Turbines and Sun Power 


Engines of the Future 


by Epwarp Heprick 


FUTURE are in for 
some big changes in design and oper- 
ation. They will be lighter, smaller 
and more powerful. 


> ENGINES OF THI 


They will make use of such power 
sources as “free” pistons that “float” 
back and forth in the cylinders, un- 
hampered by connecting rods, with 
the exhaust gases doing all the work 
of turning a turbine. 

Jet engine gas turbines will be har 
nessed for their power, and there will 
be “flying engines” or ducted fans to 
lift flying vehicles. Even nuclear and 
solar engines are being studied for 
ways to make them economically 
practical power sources. 


Free Pistons 

Possibly the most promising power 
plant now under study is the “free- 
piston turbine” engine. 


Ordinary internal combustion en- 
gines, such as the gasoline and diesel, 
transform the energy of an exploding 
fuel-air mixture into mechanical en- 
ergy through the piston and connect- 
ing rod attached to the crankshaft. 
These conventional engines are us- 
ually “S aoe shaped, and the 
whirling crankshaft tends to set up 
twisting forces on the engine frame, 
requiring heavy, bulky supports to 
maintain stability. 

The free-piston engine eliminates 
the connecting rods and twist by al- 
lowing the pistons to move freely 
away from the combustion chamber 
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in opposite directions while the ex- 
panding exhaust gases help run a 
high-speed turbine wheel. The tur- 
bine in turn transfers the engine’s 
power to the desired point. 

The pistons are cushioned by a 
layer of air trapped in the rear of 
their cylinders, and so are “bounced” 
back toward the combustion chamber 
again for another engine cycle. The 
free-piston portion of the engine is 
called the “gasifier,” since it produces 
the compressed gases used to run the 
turbine. 

Any number of such gasifiers can 
be connected to one large turbine to 
increase the power of a single engine. 
A gasifier can be serviced or repaired 
while the turbine is running, in this 
arrangement. 

A new type “free piston” engine 
has already been built into a farm 
tractor by the Ford Motor Company. 
The motor burns almost any kind of 
fuel, from high octane gas and diesel 
oil to peanut oil and some other vege 
table oils. 

It is light in weight, small and 
compact in volume, and requires no 
critical or “exotic” metals in its manu- 
facture. At idling speeds the turbine’s 
whine can be heard, but otherwise 
the noise level is low. 

At the present stage of develop- 
ment, there are a few “bugs” that 
must be worked out of the engine. 
It is a little too heavy, three pounds 
per horsepower, to compete with oth- 


23 


is sometimes hard to 
start and the turbine speeds are too 
low to provide the high operating 
speeds industry requires. 

When these problems are solved, 
however, this type of engine is ex- 
pected to compete in 


er engines; it 


design as well 
as cost with conventional engines. 

As an example of the free piston 
engine's progress in the automotive 
industry, the General Motors Corpo- 
ration is now experimenting with a 
futuristic-looking free-piston-powered 
car called the “XP-500” 


Gas Turbines 


The gas turbine of jet-plane fame 
is also under study as a future power 
source for industry and automobiles. 

The motor has several advantages 
over conventional engines; it does not 
need a “warm-up” testing, requiring 
only a spark to start the fuel burning 
and the turbine turning. It can be 
made as compact as present engines, 
runs much more quietly and smooth- 
ly and has a cleaner exhaust. Its serv- 
icing is simple as it has only one 
moving part: the erg Other parts 
are as easily serviced ; 


S present en- 
gine components. 


The gas turbine’s speed, power, ap- 
parent efficiency, smoothness and lack 
of noise were attractive to designers, 
but in studying the engine they ran 
into some difkculties. The major one 
was relative size or scaling: they 
could not build a tiny turbo-jet en- 
gine and simply attach it to a machine 
or car. 

Jet planes making use of turbo-jet 
engines are propelled by hot, expand- 
ing | gases shot from the nozzle of the 
jet, while ground machines must be 
driven by a wheel powered by a 
“harnessed” jet. This “harnessing” re- 


quired many design changes, for ex 
ample, the development of small 
sized turbine wheels that had to op- 
erate at temperatures of about 1,200 
degrees Fahrenheit. 

Turbine wheels had to be made of 
special, expensive, high-temperature 
metals, the larger ones had to be spec 
ially cooled, and engine efficiency in 
creased by heat exchangers. All these 
design features added up to extra 
bulk, weight and expense of the tur 
bine. engine. 

These disadvantages are rapidly 
yielding to designers, as for example, 
in the General Motors “Firebird” ex 
perimental turbo-car, the Chrysler ex 
perimental gas turbine Plymouth and 
the gas turbines now under develop 
ment for use in future buses, loco 
motives, electric generators and ships. 


Gas Turbines of Tomorrow 

The gas turbine may be the future 
means to change the energy from the 
splitting atom or the sun into usable 
power. Both the fissioning atom and 
the sun give off heat. The gas turbine 
seems to be the most efficient way of 
making this heat turn the wheels of 
industry or producing electric power 
for cities and communities, 
say. 


designers 


Nuclear gas turbine power plants 
for ships, submarines and power sta- 
tions are now being studied and 
planned. Present nuclear reactor pow- 
er sources are not built with gas tur 
bines. They make use of a heat ex- 
changer to make steam for steam tur 
bines. 

Nuclear power plants for propel- 
ling merchant ships may be the main 
source of marine power in 10 or 15 
years, predicts C. G. A. Rosen, speak- 


ing for the Caterpillar Tractor Com- 
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pany. Nuclear power for military but 
not for commercial aircraft is within 
the “foreseeable future,” but he con- 
siders the outlook dim for nuclear 


powered locomotives and vehicles. 


The combination of gas turbine 
and nuclear power is not expected to 
be used for cars or military automo- 
tive equipment mostly because of its 
weight. A nuclear power plant would 
be saddled with about 20 pounds of 
reactor shielding per horsepower and 
this does not count the weight of the 
engine. 

Solar-powered vehicles are still too 
far in the future to make definite pre- 
dictions, but designers admit that use 
of the vast amount of solar energy 
falling on the earth is not impossible. 
In the geographical area of the U. S. 
alone, as much as 2,000 times the 
daily energy needs of the U. S. falls 
as solar energy. 


Flying Jeep 

Future cars, buses and lifting equip 
ment may operate in the air, not on 
the ground, if the “aerial jeep” under 
development for the Army Trans 
portation Corps becomes available to 
the public. 


The flying cars make use of “ducted 
fans” to lift them smoothly and easily 
into the air. Ducted fans are simply 
propellers with wings wrapped 
around them. They look like “flying 
barrels”. The prop blast is directed 
downward, making it possible to lift 
heavy objects directly, like a helicop 
ter. 

The aerial vehicles are expected to 
look much like regular cars, but be 
flatter and wider to accommodate two 
to four ducted fans located in con 
ventional tire positions. The vehicles, 
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being designed for the Army as per- 
sonnel carriers, flying gun and ob- 
servation platforms, flying cranes and 
rescue cars, are expected to be able 
to lift 1,000 pounds as high as a heli- 
copter could and travel at speeds of 
50 to 60 miles an hour. 


One manufacturer of the four con 
tracted by the Army to develop the 
“aerial jeep” envisions the future civ- 
ilian use of the vehicle as the “station- 
wagon of the future.” 


Improve Present Engines 

The old reliable conventional piston 
engines are also in for some improve- 
ment. Fuel injection is becoming more 
popular with manufacturers as better 
designs make the system more de- 
pendable for gasoline-type engines. 

While diesel engines rely upon a 
type of fuel injection as part of their 
construction, gasoline engines must be 
especially fitted for fuel injection. The 
reason is they were originally de- 
signed to have the fuel-air mixture 
from the carburetor sucked into the 
cylinder by the action of the piston, 
not forced in as a pressurized, pre- 
mixed spray, as in the fuel injection 
system. 

Fuel injection is expected to make 
gasoline engines more powerful for 
their size and more efficient. The car- 
buretor is not needed, and the engine 
can be started cold. 


The Fuels 

Fuels for the combustion engines 
of the future may have to pack more 
power in a smaller volume. For con- 
ventional piston-type engines, gasoline 
is expected to be refined up to 110 
octane by 1960. 

Some buses and trucks are already 
running on a new fuel called “LPG” 

































for short, or liquefied propane gas. 
Fuel-grade propane gas is a mixture 
of hydrocarbons, similar to natural 
gas. Propane gas is commonly found 
as the pressurized fuel gas in small 
hand blowtorches used for soldering 
purposes. 


When liquefied, propane gas can 
be a highly efficient fuel if it is burned 
in properly modified internal-combus- 
tion engines. The gas burns clean 
with an almost invisible, odorless ex- 
haust, forms very little engine deposit 


More New 


> Fourteen new regional science 
fairs have joined the National Science 
Fair and at least 20 more are plan- 
ning to do so. 

They will join 122 other regional 
and state fairs which will be sending 
their top winners to the National 
Science Fair in Flint, Mich., May 7- 
10, for nation-wide recognition. 

While the country’s top experts con- 
sider ways to discover and encourage 
more young scientists, thousands of 
youngsters are finding their own way. 
They are investigating everything un- 
der se including the sun and dem- 
onstrating their answers in colorful 
and dramatic exhibits for their local 
science fairs. 

As more and more schools hold 
fairs, more regional fairs are organ- 
ized to serve as focal points and meet- 
ing grounds for local fairs in their 
areas. An increasing number of these 
large fairs are becoming a part of the 
annual national competition coordin- 
ated by Science Service and planned 
as a mutually rewarding opportunity 
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and does not burn the oil film on the 
cylinder walls. 

Using LPG also saves considerable 
money. One bus company fueling 
their vehicles with the gas reports a 
saving of about $2,200 in fuel and 
upkeep on each bus. 

Making use of better fuels, small 
size, better efficiency and light weight, 
industrial power plants of the future 
will be better fitted to deliver power 
efficiently and cheaply, with the min- 
imum of maintenance. 


Science Fairs 


for high school-aged scientists, teach- 
ers, sponsors and professional scien- 
tists. 

Among the largest of the new fairs 
will be the Harrisburg, Pa., Fair and 
the Metropolitan Detroit Science Fair, 
both sponsored by many top indus- 
and community organizations. 
The Detroit fair will provide space 
for 2,000 exhibits at the Michigan 
State Fair Grounds. The mayor of 
Detroit, Albert E. Cobo, is honorary 
chairman and James C. Zeder, vice- 
president of the Chrysler Corporation, 
is chairman. Twenty-five top educa- 
tors, industrialists and_ professional 
people are on the executive committee 
of the fair. 


tries 


Other sg afhliated fairs in- 
clude Atlanta, Ga.; Hammond, Ind.; 
Monroe, La.; Lowell, Mass.; Lansing, 
Mich.; Grand Rapids, Mich.; Cape 
Girardeau, Mo.; Minot, N. D.; Tea- 
neck, N. J.; Plattsburgh, N. Y.; Read- 
ings-Bucks County, Pa.; and Colora- 
do-W yoming. 
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> Two Groups of completely dry bat 
teries that operate at vast temperature 
extremes have ‘been described to a 
meeting of the Electrochemical Socie- 
ty. 

One group of batteries designed for 
use in arctic regions operates efficient- 
ly at temperatures lower than 58 de- 
grees below zero Fahrenheit. Another 
group, designed for use in electronic 
equipment, increases efficiency as the 
temperature is increased up to about 
275 degrees. 

Neither group of batteries contains 
any liquid or involves moving parts. 


Ammonia For Cold Operation 

The low temperature batteries con- 
tain compounds that can react with 
ammonia to form ammonium com- 
pounds with the release of electrical 
energy. The dry batteries are activated 
by the addition of ammonia gas, J. 
M. Freund of Eastman Kodak Com- 
pany, Rochester, N. Y., said. He and 
H. S. Gleason, of Eastman Kodak, 
developed the batteries with the co- 
operation of Dr. L. J. Minnick and 
W. F. Meyers of G. & W. H. Corson, 
Inc., Plymouth Meeting, Pa., who dis- 
covered the method while developing 
a process for extracting metals from 
their ores. 

Mr. Freund said the batteries can 
be tested by adding ammonia gas, 
and then deactivated for storage sim- 
ply by removing the gas with a vac- 
uum pump. 


Batteries Operate at Temperature Extremes 


The scientists have used their bat- 
teries to operate lamps and small 
equipment at 58 degrees below zero 
Fahrenheit. Storage batteries were op- 
erated at 65 degrees below zero at the 
University of Michigan in 1951 as 
part of an Army Ordnance project. 
However, these were conventional 
liquid batteries with structural modi- 
fications. 


Silver lodide For Hot Work 

The high temperature batteries re- 
ported by Dr. J. L. Weininger, Gen- 
eral Electric Company research lab- 
oratories, Schenectady, N. Y., are 
based on silver compounds. The com- 
pletely dry batteries are smaller and 
lighter than conventional liquid bat- 
teries of the same efficiency, Dr. Wein- 
inger said. 

A major ingredient of the batteries, 
Dr. Weininger reported, is silver io- 
dide. The compound increases its ac- 
tivity in the cell as the temperature of 
the battery increases. For purposes of 
operating photomultiplier tubes, scin- 
tillation counters and other electronic 
devices, the battery becomes more ef- 
ficient with increasing temperature, 
Dr. Weininger said, and added that 
the new batteries could lead the way 
to development of thermocells. Such 
a device could be a power source that 
is normally non-producing, but is ac- 
tivated by heating it. 


The use of chemicals in the control of plant diseases and insects is a 
widely accepted practice with successful growers. 


Ultra high temperature pasteurization differs from the old methods in 
that the temperature used ranges from about 190 to 280 degrees Fahren- 


heit. 
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> Ir THE NATION’s schools and indus- 
tries had a choice, the “Most Desir- 
able Girl of 1958” would probably 
be the coed with a degree in mathe- 
matics. 

Dr. Vern O. Knudsen, vice-chan- 
cellor of the University of California 
at Los Angeles, says: 

“In 35 years, I have never seen such 
a demand for college mathematics.” 

The statistics back him up. Over 
the last three years, the number of 
UCLA undergraduate coeds majoring 
in mathematics has almost doubled, 
from 56 in 1954 to 104 currently en- 
rolled. Overall enrollment for all stu- 
dents in the department is up 15 
from last year. 

But the increase is not nearly 
enough to satisfy the almost stagger- 
ing demands of our schools and in- 
dustries. 

During the 1956-57 school year, the 
UCLA Office of Teacher Placement 
received 616 requests for teachers with 
backgrounds in mathematics. Only 


Most Desirable Girl of ’58 


seven mathematics graduates, one a 
coed, were available to answer the de- 
mand. 

Industry, although draining off the 
majority of mathematics graduates 
through more rapid promotions and 
salary increases than offered in teach- 
ing, faces a severe shortage of its own. 

“We get a dozen or more requests 
for every man or woman we gradu- 
ate,” says Charles B. Tompkins, di- 
rector of UCLA’s Numerical Analysis 
Research, who trains coders and prob- 
lem analysts for the mushrooming 
electronic computing field. 

In other industrial and commercial 
fields the demand for mathematicians, 
as registered at the UCLA Bureau of 
Occupations, runs three times heavier 
than the available supply. 

Salary discrimination against wo- 
men, illegal in the California teaching 
profession, is rapidly disappearing in 
industry, as demand increases and 
women career mathematicians prove 
their professional skill. 


Electron Microscope Atds Molecular Study 


> THE ELECTRON microscope has re- 
vealed how fine particles, such as 
those found in smokes, proteins and 
bacteria, clump and grow, Dr. John 
Turkevich, Eugene Higgins professor 
of chemistry at Princeton University 
told the University of Louisville chap- 
ter of the Society of the Sigma Xi. 
Dr. Turkevich, national Sigma Xi 
lecturer, told the chapter that the 
electron microscope has enabled sci- 


ence to bridge the chasm between the 
theoretically assumed molecule and 
what the eye can observe in detail. 

Scientists, he said, now can obtain 
pictures of objects as small as ten 
angstroms, one angstrom being four- 
billionths of an inch long. The optical 
microscope, on the other hand, details 
only to 2,000 angstroms. The eye's 
resolution is about 1,090,000 ang- 
stroms. 


Skin tone and facial detail, improved by proper lighting, are as neces- 


sary as dialogue in color TV. 
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> A NEW correspondence course in 
Advanced Inorganic Chemistry has 
been developed by the University of 
Wisconsin Extension Division, Madi- 
son, to meet the need for a refresher 
course for chemists and teachers in 
the field. The course is open for en- 
rollments now. 

Designed to bring out recent ad 
vances in the field, Chemistry 157 
was developed by Dr. George Town, 
chairman of the Extension chemistry 
department. Inorganic chemistry is a 
special field of study for Prof. Town, 
who joined the University in 1923. 

Upon successful completion of the 
three-credit course a student can sat- 
isfy the prerequisite for a number of 


Refresher Course for Teachers by Mail 


other advanced chemistry courses of- 
fered in residence. 

Theoretical topics in the 24-assign- 
ment course include: (1) the four 
quantum numbers and the periodic 
electron distribution; (2) ionic bonds, 
ionization and oxidation potentials, 
radii and the properties of ionic crys- 
tals; (3) the covalent bond, proper- 
ties, hybridization and resonance; (4) 
acid-base theories; (5) magnetic prop- 
erties of inorganic substances. 

These modern theories will be ap 
plied to the descriptive chemistry of 
the regular, transition, and inner tran- 
sition elements in terms of modern 
nomenclature. 


Anti-Cancer Chemicals Are Stull in the Future 


> THE CHEMICAL cURE for cancer, al 
though much closer than it was 14 
years ago when the first chemical 
agents were tried, is still a long way 
off. 

This was the tone of a transatlantic 
talk between British cancer specialists 
in London and American researchers 
attending the American Medical As 
sociation Philadelphia meeting. 

One of the biggest problems is 
knowing when to give a drug up as 
a failure, Dr. Eve Wiltshaw, Royal 
Marsden Hospital, London, told the 
conference. 

It is much easier to make the drugs 
than to try them out in humans, she 
said. If they have bad effects, the 
tendency is to throw them out. Ni- 
trogen mustard, one of the most use- 
ful type of agents, would have been 
lost this way. 
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Dr. Emil Frei of this nation’s Na- 
tional Cancer Institute, Bethesda, Md., 
told the transatlantic panel that we 
may be far from realizing the full 
worth of all the chemicals that we 
have right now. 

The problems of understanding 
cancer and how to stop it will take 
scientists down to the very core of 
life itself, Dr. Leandro M. Tocantins, 
Jefferson Medical College, Philadel- 
phia, and moderator of the confer- 
ence, reported. 

In this regard, Prof. A. Haddow, 
London University, said that he 
doubted whether any of the presently 
used drugs would find a permanent 
place in curing cancer. Their main 
importance, he said, is not in their 
practical use but in the light they 
shed on the whole cancer process. 
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Science Talent 
Search Project 


Comparison of Detergents, Soaps, 


Shampoos, Dentifrices 


by Marjorie Kay SiMiLa 
North Salem High School, Salem, Oregon 


> Many times it has happened that, 
going into a store to buy a washing 
product of some kind, I would see 
before me innumerable brands, each 
one making fabulous claims of one 
kind or another, and all claiming to 
be the best. After carefully reading 
the labels, I would still be unsure 
just which product actually was best, 
and how true were the claims made. 
Making an investigation to find out 
these things appealed to me, and with 
the help of the school and some of 
my dad’s old chemistry books, I was 
able to carry out the project. 
Originally my purpose was to ana- 
lyze all soap flakes, detergents, sham- 
poos, and toothpastes now on the 
market. However, it soon became ap- 
parent that this would become much 
too involved, and so I limited my 
samples to those commonly used in 
our home. They are, (1) detergents: 
Tide, Woolfoam, and Cheer; (2) soap 
flakes: Woolite, White Magic, and 
Boraxo; (3) shampoos: Mennen, 
Prell, Pamper, Glo- ver, Blondex, Vas- 
eline, and Palmolive; and (4) tooth- 
pastes: Colgate, Papaya (tooth powd- 
er), Squibb Dental Creme, and Shef- 
field. Following this report are charts 
showing the exact results I obtained. 
Occasionally, due to lack of equip- 
ment, or inexperience, I got results 
which are at best inconclusive; there- 
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fore I cannot derive positive conclu- 
sions from them. Here are some posi- 
tive results I did get. 


Detergents 


Of the three detergents | tested, 
Woolfoam had the lowest pH (6.5) 
while Tide and Cheer were both alka- 
line with a pH of 7.5 each. The three 
were practically equal in suds-produc- 
ing action, all three being very effec- 
tive. None of the three formed curds 
in hard water. To find the tolerance 
to oil and grease, I doubled the 
amount of detergent necessary to 
make a good suds and added oil drop 
by drop, shaking after each drop, un- 
til the suds were destroyed. Woolfoam 
tolerated the most oil, Cheer was next, 
and Tide came last. However, Tide 
still tolerated a considerable amount 
in proportion to the amount of de- 
tergent used. 


Soap Flakes 


Of the three soaps used for this 
comparison, White Magic had the 
lowest pH (6.5), Woolite was neutral, 
and Boraxo was alkaline with a pH 
of 7.5. In suds-producing action, all 
were efficient and very close in ability 
to the detergents. Woolite formed no 
curds in hard water, but both White 
Magic and Boraxo formed a consider- 
able amount. Oil tolerance was close 
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> Marjorie Kay Smiura, 18, Salem, Ore., 
and find out for herself which of the many household products on the market 





decided to ignore advertising claims 


she should buy. Her curiosity led to a project that helped her become one of 


the top winners of the 16th 


house science scholarships and awards. 


Annual Science Talent Search for the Westing- 
The 17th . 


{nnual STS, conducted by 


Science Clubs of America and administered by Science Service with the sup- 


port of the Westinghouse Educational Foundation, climaxes Feb. 
with the participation of the 40 top winners in the Science T 


Washington. 


to equal for all three, and was notice- 
ably less than that of the detergents. 


Shampoos 


The shampoos I tested were seven 
in number, so the results of this com- 
parison are probably more representa- 
tive than those of the other compari- 
sons. Vaseline shampoo had a pH 
lower than that of any product thus 
far mentioned — between 6.0 and 
6.5. Mennen and Prell shampoos were 
neutral. Slightly alkaline were Pam- 
per, Glo: ver, Blondex, and Palmolive. 
An interesting coincidence in relation 
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27 - Mar. 3 


“alent Institute in 


to sudsing action is the seeming ad- 
vantage possessed, in general, by the 
neutral-acid shampoos over the alka- 
line ones in the group I tested. Also 
it happened that the only opacity or 
curd formation in hard water was 
found in alkaline shampoo samples. 
There was a great variation in oil 
tolerance. Pamper and Vaseline were 
high, Mennen and Glo-ver low. | 
observed that Blondex shampoo, un- 
like the others, divided the oil into 
particles so fine that the general color 
was lightened. This would perhaps 


speak well for its cleaning power. 
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RESULTS OF SOAP COMPARISONS 


Brand Cloudiness, Oil 
Name Description pH Distilled! Hard? if any Tolerance® 
Woolite Cold water 7.0 % 18 = Slight opacity 10 drops oil 
soap for 14 drops soap 
wool 


White Soap flakes 6.5 4 1] Great curds 14 drops oil 
Magic with detergent “8 drops soap 
qualities 


-~l 


ur 


Boraxo Powdered 46 Very great 8 drops oil 
hand soap curdling and = ]4 drops soap 

cloudiness 

1 Number of drops of a 2% soap solution necessary to produce good suds in 10 ml. 
of distilled water. 

2 Number of drops of the same solution necessary to produce good suds in 10 ml. 
of permanent hard water. 

3% Number of drops of oil necessary to destroy suds (in distilled water ). 


COMPANIES OF BRANDS TESTED — Woolite, Honey Harbour Co., Ltd., New 
York & North Hollywood; White Magic, Newport Soap Co., Oakland, Cali- 
fornia; Pacific Coast Borax Co., division of Borax Consolidated, Ltd., New York 
& Los Angeles. 


RESULTS OF DENTIFRICE COMPARISONS 


E 
c 
% ° 2 ” £ 
z = 3 © ‘ © > 
a € 2 ~ ; 7 = 
— a ww 
3 o 3 2 < = 2 ° ” 
= “ h » » - h =— & 
- o o a Ss ° ° <x ° 
ca Q Vv < “ © © VU a. 


Colgate Cleans Small None None None None None Positive 
breath amount 
Guards 


teeth 
Papaya Non- Great None Consid- None None None Positive 
Tooth abrasive amount erable 
Powder amount 
Squibb Alkaline Very None Slight None None None Positive 
Dental Safe great amount 
Creme amount 


Sheffield “Special None None None Positive Negative None Positive 
formula 
35” 
1 Flame test. * Turmeric paper test. 
COMPANIES OF BRANDS TESTED — Colgate, Colgate-Palmolive, New York; 
Papaya Tooth Powder, Frenco Laboratories, Nogales, Arizona; Squibb Dental 


Creme, E. R. Squibb & Sons, Div. of Olin Mathieson Chemical Corp., New 
York; Sheffield, Sheffield Co. Manufacturing Chemists, New London, Conn. 
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RESULTS OF DETERGENT COMPARISONS 


Brand Cloudiness Oil 
Name Claims pH Distilled! Hard? if any Tolerance * 
Tide Good cleanser To 6 14 26 oil 
Safe for hands Slight opacity 12 soap 
Woolfoam Wool wash 6.5 6 3 Almost clear 95 oil 
Contains no 12 soap 
soap, oils 
or fats. 
Cheer Cleans and 7.5 1 5 Almost clear 8 soap 
whitens. 16 oil 


1 Number of drops of a 2% solution necessary to produce good suds in 10 ml. of 


distilled water. 


2 Number of drops of the same solution necessary to produce good suds in 10 ml. 


of permanent hard water. 


Number of drops of oil necessary to destroy suds (in distilled water). 


COMPANIES OF 
Woolfoam Corp., 


BRANDS TESTED 
New York; Cheer, 
Tooth Pastes and Powders 


The dentifrices | 
( colgate 


analyzed were: 
tooth paste, Papaya tooth 
powder, Squibb Dental Creme, and 
Shefheld tooth paste. They all were 
similar in that I found no evidence 
of abrasives in any of them, and like 
wise no borates or chlorates. They all 
contained potassium compounds. Pa 
paya tooth powder and Squibb Dent 
al Creme contained considerable 
amounts of carbonates. Colgate con 
a small amount, and Shef 
held none at all. Papaya tooth powder 
contained a 


tained only 


considerable amount of 
starch, which isn’t surprising since it 
is advertised as being 
the papaya plant. The 
showed little or no 
starch test. 


derived from 
tooth pastes 


reaction in the 


The methods I used to obtain the 
above results 
outlined 


were in general those 


in Discovery Problems in 


° Eckert-Lyons-Strevell; 
Book Company. 


College Entrance 
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— Tide, Proctor & Gamble; Woolfoam, 


Proctor & Gamble. 


were variations 
due to convenience or necessity, and 
in order to find several of the specific 


Chemistry*. There 


tests I had to consult many other 
books. My procedure was much the 
same for the soaps, detergents, and 


shampoos. Soap and detergent solu- 
tions were 2°, (by weight) and sham- 
poo solutions were 10 The pH of 
each soap and detergent was deter- 
mined from the weakest possible solu 
tion that would support suds, while 
the pH of shampoos was determined 
from the 10°. solution. In other re 
spects the method was the same for 
all. For the dentifrices | adhered more 
strictly to the method outlined in 
Discovery Problems in Chemistry, 
omitting the phosphate test and using 
both the flame test and turmeric paper 
test for borates. 


I was rather surprised, as the work 
progressed, to find how many differ 
there are among the various 
brands. They usually look different, 
of course, but the similarity of claims 


ences 










































made about each one, and the wide- 
spread advertising of each had led me 
to suspect that they might all be no 
more than individual variations of the 
same basic product. This project has 
been a real eye-opener in that I found 
many similarities, but also many dif- 
ferences. Some soap solutions were 
clear and colorless, others cloudy or 
colloidal. Some were denser than oth- 
ers, some more odorous, and one 
shampoo (Blondex) formed a gel. 
The more I explore this field, the 


more I marvel at the ingenuity of the 
men who derive these ways of mak- 
ing their product attractive to the 
public. Although this series of tests 
is completed, I find that there is more 
I would like to know about these 
products now than before my tests 
were started. Reading on this subject 
has widened my knowledge of chem- 
istry greatly. More than anything else, 
I think, this study has shown me 
how very much fun an organized ex- 
ploration in chemistry can be. 


RESULTS OF SHAMPOO COMPARISONS 








Brand Cloudiness, Oil 
Name Description pH Distilled! Hard? if any Tolerance* 
Mennen _ Soapless, 7.0 5 2 Almost clear = 14 oil 
non-alkaline : 10 shampoo 
Contains lanolin 
Prell Radiant shampoo 7.0 l 2 Almost clear 65 oil 
2 shampoo 
Pamper Gentle 7.5 2 4 Almost clear 88 oil —__ 
4 shampoo 
Glo-ver Can be used in 15 5 31 Some opacity 15 oil _ 
hard or soft water 10 shampoo 
Blondex Shampoo for ia 5 17 = Small curds 38 oil | 
blondes 10 shampoo 
Vaseline Soapless shampoo — 6.0- 2 1 Almost clear 75 oil _ 
Needs no special 6.5 4 shampoo 
rinsing 
Palmolive Non-drying 7.5 8 32 Opaque 41 oil 


16 shampoo 


1 Number of drops of a 10% shampoo solution necessary to produce good suds in 


10 ml. of distilled water. 


2 Number of drops of the same solution necessary to produce good suds in 10 ml. 


of permanent hard water. 


3 Number of drops of oil necessary to destroy suds (in distilled water). 


COMPANIES OF BRANDS TESTED — Mennen, Mennen Co., Morristown, N. 
J.; Prell, Proctor & Gamble; Pamper, Gillette Co., Chicago, Il].; Glo-ver, H. Clay 
Glover Co., Inc., N. Y.; Blondex, Swedish Shampoo Laboratories, New York; 
Vaseline, Chesebrough Mfg. Co., Cons’d, New York (distributor); Palmolive, 
Colgate-Palmolive Co., Jersey City, New Jersey. 
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> Tue Russians are not ahead of the 
United States in basic research. 

A majority of Russian scientists are 
poorer paid than their American 
counterparts and tales of their pamp- 
ered life have been exaggerated. 

Actual discoveries by Russia’s nuc- 
lear physicists in basic science are not 
impressive. 

These are some of the conclusions 
drawn by Dr. Donald J. Hughes, a 
senior physicist at Brookhaven Na- 
tional Laboratory, Upton, N. Y., after 
a recent month’s tour of Polish and 
Russian nuclear laboratories as a guest 
of the Soviet Academy of Sciences. 

He is optimistic about the future 
and even points out that because of 
the different ideologies in the U. S. 
and the U.S.S.R. “there is little dan- 
ger that the Soviets will pass us up 
in basic science. 


Poles Want Western Aid 

In Poland, Dr. Hughes found the 
Polish nuclear scientists looking for 
the West’s help in science; anxious to 
receive Western research equipment; 
and having a high opinion of West- 
ern science as the world leader in 
fundamental research. He also found 
anti-Russian feelings widespread from 
the “man-in-the-street to the intelli 
gentsia.” 

In Russia, Dr. Hughes found the 
only Red scientists to be socially 
pampered were the relatively few 
Academicians. The greater majority 
receive about 
half the pay of American scientists in 


of scientists, he says, 


real purchasing power and do only 
half as well in their standard of living 
as our scientists. 


Although the Russians excel largely 


January, 1958 





A US. Scientist Does Not Agree on Russta 


in the field of large equipment, they 
are definitely lagging far behind the 
United States in many areas of basic 
research. 

Speaking of the world’s largest ac- 
celerator, which the Reds have at 
Dubna near Moscow, the Soviet atom- 

power plant and the sputnik, Dr. 
Hughes has this to say: 


Money, Not Brains 

“In each of these cases the Soviet 
high command has picked the par- 
ticular development and has pushed 

ahead without regard for cost or 
manpower. These developments, how- 
ever, are not basic science and are the 
type of things that can be pushed to 
rapid success if funds are not limited.” 

He cautions the U. S. from adopt- 
ing the same practice. The Academy 
of Sciences, he says, rules all science, 
engineering and technology in the 
Soviet Union with an iron hand. Dr. 
Hughes explains, too, that Red scien 
tists are friendlier to the West than 
the Academy. 

Dr. Hughes says that under the 
present Russian set-up it is hard to 
see how basic science can advance. 
There is some evidence of change tak 
ing place, he notes, concluding, how- 
ever, that: 

‘But my own opinion is that the 
difficulties go so deeply into the fund 
amental structure of the Soviet society 
that it would be impossible to gain 
the freedom of research so necessary 
to progress without a change in the 
Soviet Government more deep- seated 
than we can anticipate for decades.’ 

Dr. Hughes’ full report on his trip 
appears in the journal Physics Today 
(Dec.). 
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> Tue mysterious darkness of the 
rare giants called carbon stars has ap- 
parently been explained by two Uni- 
versity of California scientists who 
simulated part of the giants’ atmos- 
pheres in the laboratory. 

The gigantic objects, which have 
an excess of carbon, measure a hun- 
dred times the diameter of the sun or 
more. They appear to be much hot- 
ter than the sun at the center. Yet 
their ultraviolet light, a natural com- 
ponent of all light sources, is so weak 
as to be nearly undetectable. 

Searching for a reason for the dark 
ness, Dr. John G. Phillips, astrono- 
mer, and Dr. Leo Brewer, chemist, 
heated up materials in a tiny electrical 
furnace. Dr. Brewer is a pioneer in 
chemistry at high temperatures, where 
strange and new chemical compounds 
are created. 

Low Temperatures Hot Enough 

While the laboratory temperatures 
reached, 2,009 to 3,000 degrees centi- 
grade, correspond only to the temper- 
atures of the atmospheres of the cool- 
er stars, they were high enough to 
create bizarre molecules of carbon, 
especially one in which three atoms 
of carbon are linked. 


Special Carbon Causes Giant Star Darkness 


The spectrum of this carbon mole 
cule, which does not exist at ordinary 
temperatures, corresponded to a very 
strong carbon spectrum found in the 
giant stars. 

The existence of large quantities of 
this molecule in the atmospheres of 
carbon stars could account for absorp 
tion of most of the ultraviolet light, 
explaining the great weakness of this 
part of the spectrum, the scientists 
said. 


Producing Galaxy Changes 

The carbon stars are of particular 
interest because, in addition to having 
an excess of carbon, they appear to be 
“factories” of heavy elements that 
may be changing the chemical com 
position of the galaxy. 

The enormous heats at the centers 
of the carbon stars, approaching a 
hundred million degrees absolute, 
generate neutrons which are added to 
lighter elements in successive nuclear 
transformations. The resulting heavy 
elements apparently are eventually 
spewed into space through diffusion 
or explosion, with the possibility that 
the chemical composition of the gal- 
axy may be changing in the direction 
of a gradual increase in the heavier 
elements. 


An altitude simulator laboratory and a special high-altitude pressure 
suit recently made it possible for a scientist to go up to a 95-mile alti- 
tude without actually leaving the ground. 


It is no longer possible to stock-pile strategic weapons before they 


become obsolete. 


Scientists are developing a furnace to test plane and missile compon- 


ents at 12,632 degrees Fahrenheit. 


A modern jet bomber may require as many as 2,000 electronic tubes. 
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> A NEW PROBLEM in harnessing the 
hydrogen bomb’s fiery reactions for 
peaceful purposes was suggested to 
the American Physical Society meet- 
ing at Stanford, Calif., by Dr. Rich- 
ard F. Post of the University of Cali 
fornia’s Radiation Laboratory in Liv- 
ermore. 

The problem is impurities in the 
experimental gases, usually hydrogen, 
which scientists are now using in ex- 
periments aimed at taming the energy 
of fusion for controlled power. 


The impurities in hydrogen gas 
and the difficulties they cause can be 
likened to the impurities in uranium 
impeding the progress toward con 
trolled atomic fission in the early ex- 
perimental work in that field. Before 
the first atomic pile could be built, 
indeed before it could even be con- 
sidered a possibility, scientists had to 
make extensive measurements on 
uranium of a purity then undreamed 
of. 


Dr. Post reported that only a small 
percentage of impurities in the hy 
drogen gas with which scientists are 
now experimenting in their attempts 
to control would 


fusion result in a 


Impurities May Slow Peaceful H-Bomb Progress 


great increase in unwanted radiation 
at the high temperatures necessary. 

What scientists want to get from 
the thermonuclear process is extra 
neutrons, which will be formed only 
at temperatures of several million de- 
grees. Reports that these extra neu- 
trons have been achieved by the Brit- 
ish recently and by the Russians about 
a year ago could be true, yet the neu- 
trons could be of a “bad kind, not a 
good kind,” Dr. Post said in an in- 
terview. The bad kind would be un- 
wanted, interfering with the desired 
process. 

At temperatures required to attain 
nuclear fusion, in the neighborhood 
of hundred million degrees centi- 
grade, hydrogen turns into an elec- 
trically charged gas called a “plasma.” 
Dr. Post reported on radiation pro- 
cess in a high temperature plasma and 
how the technical problems encoun- 
tered in experimental work in this 
held influence the course of 
research. 


future 


The side effects caused by impuri- 
ties in hydrogen may be important in 
future experiments on harnessing ex- 
tremely high temperature reactions, 
Dr. Post said. 


New Hard Glass for Labware 


> A NEW ULTRA-HARD glass for high 
temperature applications has been de- 
veloped. Already being used in pro- 
duction of laboratory and _ scientific 
equipment, the new glass has a soft 
ening point of 820 degrees Centi- 
grade, almost as high as the melting 
point of silver and appreciably higher 
than the melting point of aluminum. 
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Glass-measuring equipment will re- 
main accurate over wide temperature 
ranges because of a very low coefh- 
cient of expansion. 

The new glass, designated KG-33, 
was developed by Kimble Glass Com- 


pany, subsidiary of Owens-Illinois 
Glass Company. 
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High-Speed Photos Aid Study of Bubbles 


> Hicu-speep photography is showing 
that the size and shape of bubbles 
and drops become important in the 
liquid-liquid or gas-liquid contacts 
that are so necessary in making such 
products as gasoline, rayon, asphalt, 
dynamite, DDT and even maraschino 
cherries. 

Dr. Robert C. Kintner, professor of 
chemical engineering at the Illinois 
Institute of Technology, has been us- 
ing high-speed photography to study 
bubbles and drops. He is interested 
in their shapes and speeds in relation 
to size, the effect the surrounding 
fluid has on them and the role sur- 
face-active agents and impurities play 
in their size, shape and internal struc 
ture. 


Odd Shapes in Gases 

A large variety of shapes has been 
discovered in gas bubbles. Besides 
spherical ones, there are flattened 
spheres, ellipsoidal bubbles, “cap 
shaped” spheres and even “inverted 
tear-drop” shaped bubbles, formed in 
special liquids. Liquid drops of tear- 
drop shape have been found to leave 


behind a fine “vapor trail” of tiny 
droplets of mist. 

Dr. Kintner observed that surtace 
active agents much like laundry deter- 
gents hinder circulation within the 
drops or bubbles, slow them up in 
their travel and prevent them from 
merging into larger bubbles or drops. 
Impurities in the surrounding fluid 
tend to concentrate in the interface 
between close-packed drops or bub- 
bles, and as as “shields” to prevent 
them from merging, behaving like 
the surface-active agents. Almost any 
impurity can act this way, Dr. Kint- 
ner concluded. 


High-Speed Photos Necessary 

Certain phenomena shown by bub- 
bles and drops can only be discovered 
by using high-speed photography, 
said Dr. Kintner. The 
will be used to construct mathemati- 
cal equations that can “predict” the 
way the drops or bubbles will act, 


observations 


thus helping to increase the efficiency 
of processes which have to make use 
of bubble and drop phenomena. 


Sound Waves Improve Plating 


> Bricht cHRomiumM plating is im- 
proved by passing sound waves 
through the plating solution. 

Joseph S. Dereska of National Car- 
bon Company Research Laboratories, 
Parma, Ohio, told an Electrochemical 
Society meeting that sound waves 
make the chrome plate harder, stick 
better to the base metal, increase 
brightness and make the plated sur- 


face less porous. Mr. Dereska said the 
effects were only slight, but definitely 
beneficial. 

Waves of 10 kilocycles per second, 
sonic, and 260 Ke. per second, ultra 
sonic, produced essentially the same 
effect. Mr. Dereska believes the sound 
wave vibrations have the effect of agi- 
tating, or stirring, the plating solution 
at the surface to be plated. 
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> Youncsters all over the nation are devising safe, non-explosive and chal- 
lenging rocketry projects. William P. Love, 18, Tallahassee, Fla., called on all 
his project skills in making this National Science Fair display which shows 


his own de sign of a liquid fuel rocket which utilizes fuel injection and elim- 
inates pressurized tanks. 
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Safety Must 
Be Stressed 


Rocketry Amateurs Need Supervision 


> YouncsTERS must stop performing 
the kind of rocket projects that have 
made recent news before the young 
experimenters and innocent bystand- 
ers are killed or injured. 

There are safe projects, not involv- 
ing explosive mixtures, that can be 
carried out by well-supervised  stu- 
dents who are more interested in 
learning rocket science than in watch- 
ing a fireworks display. 
are the views of the out- 
going president of the American 
Rocket Society, the director of the 
Pentagon’s Division of Strategic Mis 
siles, and military and civilian rocket 
engineers and chemists. 


These 


Rocketry, including amateur efforts, 
has become so advanced that student 
enthusiasm must be directed away 
from mixing fuels and firing rockets 
and channeled into the more impor 
tant study of theory, say Cmdr. Rob 
ert C, Truax, retiring president of the 
ARS, and Donald W. Patterson, di 
rector of the Division of Strategic 
Missiles of the Office of Guided Mis 
siles. 

30th these officials have prohibited 
their own teen-age children from car 
rying out conventional rocket projects 
and have encouraged them to carry 
on their investigations in safer fields. 


Steam-Powered Rocket 

Cmdr. Truax, Ballistics Missiles Di- 
vision, Air Research and Development 
Command, Inglewood, Calif., recent 
ly analyzed and suggested a safe, but 
powerful, steam-powered rocket that 
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eliminates mixing and _ transporting 
explosive fuels. He told CHEMIS- 
TRY the amateur rocket, which 
should reach altitudes of five to ten 
miles, resulted from a desire to pro- 
tect his 15-year-old daughter and her 
young friends who are rocket enthus- 
lasts. 

“If they fool around with stove 
pipes, copper tubing and explosives,” 
he said, “they are going to blow their 
heads off.” 

The rocket would consist of a metal 
shell similar to those used for explo- 
sive-flled rockets, but contain water 
and an empty space in which steam 
builds up to supply pressure for 
thrust. The shell is fitted with a noz- 
zle and plug, stopcock or automati- 
cally popping safety valve set for high 
steam pressure. It would be launched 
from a ramp containing a heater to 
convert the water to steam. 


No “Completely Safe” Rocket 

Cmdr. Truax warns that a possible 
danger still exists if the rocket is con- 
structed by a person who is not aware 
of the shell strength needed to with- 
stand a given steam pressure. The 
shell could rupture and injure nearby 
persons not protected by barricades. 

“In this sense no rocket, not even 
one powered by steam, is completely 
safe,” the rocketry expert said, adding 
that persons launching any type of 
rocket should always be protected by 
barricades. 

Mr. Patterson told CHEMISTRY: 
“It is inconceivable, in view of the 
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top talent and almost unlimited fa- 
cilities available to our rocket and 
missile program, that an amateur 
effort would result in any worthwhile 
design or fuel formulation not al- 
ready considered officially, but I think 
student and amateur efforts must con- 
tinue and their support is justified on 
the basis of training future scientists.” 


Must Learn Basic Science 


However, Mr. Patterson said, for 
this training to be worthwhile it must 
be in science fundamentals and basic 
rocketry techniques, and should not 
be allowed to “degenerate into fire- 
works displays.” The principle of 





rocket reaction, he said, can be dem- 
onstrated by releasing air from a bal- 
loon. 

Serious projects that will teach 
fundamental rocketry can be per- 
formed with small carbon dioxide bot- 
tles, relatively safe solid rocket fuel 
pellets and other materials available 
at hobby shops, Mr. Patterson said. 

“One of my three sons wants to be 
a rocket scientist and I hope to keep 
him alive long enough to realize his 
ambition,” Mr. Patterson said, adding 
that he thinks his son is learning as 
much from safe projects as other boys 
are learning from dangerous home- 
made rockets. 


Where Can Rockets Be Fired? 


> THE QUESTION of where student and 
amateur rocketry groups can fire their 
home-made rockets has been answered 
by spokesmen for the Armed Services. 

All three military branches are en- 
couraging well-supervised rocketry 
groups at local levels and such groups 
will be welcome at many military in 
stallations. However, there are some 
strings attached. 

Groups requesting permission to 
launch rockets from military bases 
must be well organized under the 
close supervision of competent per- 
sons, and must demonstrate a bona 
fide interest and knowledge in the 
helds of science that comprise rock- 
etry. 

Amateur groups merely wanting to 
“put something in the air” or conduct 
“fireworks displays” can expect to be 
denied permission to use military fa- 
cilities by local base commanders upon 
whose authority the decisions rest. 
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Tracking Gear Is Out 


Students and amateurs must not 
expect the use of military tracking fa- 
cilities and personnel. About all a 
local commander can offer is safe 
space and any barricades that might 
exist, such as those found on a rifle 
firing range. However, space and bar- 
ricades are the two most elusive items 
on a rocket club’s “must” list. 

In all three services the decision to 
deny or admit rocketry groups to mil- 
itary bases must be made by the base 
commander. None of the services has 
an overall policy on the matter, but 
each is committed to maximum co- 
operation with local civilian groups. 

However, such cooperation must 
conform to the nature of the post. 
For example, an installation that does 
not have firing space available cannot 
be expected to create such space, nor 
can the local commander be expected 
to alter his unit’s training cycle or 
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testing work just to make facilities 


available to civilian groups. 


The Army comes closest to a formal 
general policy in its Army Regulation 
360-55, which authorizes commanding 
officers to develop and promote ways 
in which members of their commands 
can participate in local civilian actiy 
ities. 

By direction of Congress, the Army 
cooperates, even to the point of some 
financial subsidy, with such groups 
as the Boy Scouts, Civil Air Patrol 
and National Rifle Association. So far 
there is no Congressional directive 
covering rocketry groups, but Penta- 
gon spokesmen feel the spirit of the 
law is sufficient authorization to co- 
operate without financial aid. 


Army spokesmen said well-super- 
vised rocket clubs conducting planned 
programs for scientific knowledge al- 
ready have been allowed to fire from 
many posts. Even the security-con- 
scious White Sands, N. M., installa- 
tion has welcomed amateur groups 
during free time from military pro- 
jects and after ample notice to se 
curity officers. 

Air Force and Navy commanding 
officers operate under general policies 
of “cooperation with the public,” but 
at present do not have any clear-cut 
directives concerning rocket clubs. 
However, spokesmen for both serv- 
ices said that qualified rocket clubs 
should have no difficulty in obtaining 
permission to use any facilities that 
might be available. 


Don’t Request Cape Canaveral 


The Navy says the question has 
never been posed at a high level, and 
that local commanders should be will- 
ing to cooperate under the same au- 
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> A rocket this size requires a lot of 
safe range space. Theodore John Pan- 
ayotoff, 17, Mobile, Ala., shown here 
with his National Science Fair project, 
does not fire a rocket until after it 
has been safely tested on @ static test 
stand. 





thority that permits cooperation with 
Sea Scouts. 

The Air Force makes it clear that 
amateur rocket groups should not ex- 
pect to use the guided missile test 
facilities at Cape Canaveral, Fla. 

Recently, the American Rocket So- 
ciety endorsed a plan calling for more 
military bases and Federally con- 
trolled land to be made available to 
qualified groups for supervised firings. 
The plan, which covers a broad pro- 
gram of Federal aid besides permis- 
sion to use land, was sent to the De- 
partment of Defense, the National 
Science Foundation and the National 
Committee for the Development of 
Scientists and Engineers. 
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Use Chemical Knowledge 
For Better Projects 


by 
> THE YOUNG CHEMIST who is inter 
ested in rocketry often feels a lack of 
challenging and stimulating chemis- 
try rocketry projects. He has been ad- 
vised against compounding rocket 
fuels, not only because of the danger 
involved, but also because the mere 
mixing together of zinc and sulfur or 
potassium chlorate and sugar hardly 
constitutes a challenging project that 
will test his skill and add 
knowledge. 


to his 


The design, building and firing of 
a rocket “just to get something in the 
air’ is a shameful waste of his interest 
in chemistry and a waste of time that 
could be used in studying the chem 
ical implications of rocketry. 
Rocketry Needs Chemistry 

Aside from devising fuels to meet 
exacting specifications, chemists must 
work constantly 
with 


to supply designers 
exotic new materials and vol 
umes of specialized data. 

They create structural materials 
that will withstand the shock of take- 
off, the heat of air friction, the bom 
bardment of cosmic rays and the shat- 
tering effects of extremely low temp 
eratures. 
lubricating 


They develop greases and 
agents, battery electrolytes 
and electric: il insulations, 
tapes 


magnetic 
and transistors that will with 
stand all the abnormal conditions im 
posed by rocket flight. They develop 
that will withstand the 
temperatures of atmos 
pheric re-entry. 


nose cones 


tremendous 
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Rocketry Project Ideas 


Davip PuRSGLovt 


Chemists analyze the make-up of 
the upper atmosphere and outer space 
and gird themselves for the problems 
to be imposed on them by faster travel 
farther into space. 

These are the real challenges faced 
by today’s chemist as he steps into the 
rockets and missiles field. This is the 
work today’s young chemist — the 
student and the amateur — wants to 
get into. But, he asks, can this type 
of research be conducted in my lab? 


The answer depends, of course, on 
the student. 
The Library First 

Talk with a few chemists in re- 


search or development. Ask them 
where they spend most of their time. 
You will find that the laboratory 
bench occupies only a small part of 
their time, that their toughest work 
~ that which brings the widest range 
of their knowledge into action—takes 
place in the library and conference 
room. The library and the research 
conference generates the hy- 
potheses that are later confirmed in 
the laboratory. 


group 


Such must be the case also with the 
young chemist entering his first re 
search venture. Before stepping foot 
into the laboratory he must study his 
field: learn the basis for the reaction 
that is to take place later in the lab 
oratory, understand the mechanism 
and kinetics of what he hopes to ac- 
complish, be familiar with the equili- 


bria that must exist if he is to ac- 





> Future HELICOPTER and jet engine designer Jimmy Lewis Wilson, 17, Lev- 


elland, Tex., said he found “a lot of library reading” important in planning 
his National Science Fair project, a working model of a jet engine he designed 
and a discussion of theory behind jet operation. 


complish his goals. Be so familiar 
with the field that you will be able 
to predict in advance, on paper, ex 
actly what will happen in the lab. 


If the experiment should fail to 
meet the well-founded prediction, you 
have made a discovery. Be able to 
recognize it for what it is and follow 
through on it. 

Although a few fields for fruitful 
literature searching are mentioned in 
connection with the following project 
suggestions, many are purposely omit- 
ted. The research chemist must be 
imaginative and self-reliant to the ex- 
tent of designing and conducting his 
own literature searches. It should also 
be pointed out that the following sug 
gestions are not intended to represent 
complete projects, but are offered only 
to stimulate the student’s imagination 
in planning his own projects. 
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Combustion Products 

Some of the fuels used in today’s 
rockets, and most of those used in jet 
aircraft, are hydrocarbons which are 
burned in the oxygen. 
The mechanism and kinetics of this 
reaction are similar to the burning of 
many more advanced fuels. Combus- 
tion chemists have developed means 


presence ol 


of controlling flames so combustion 
can be studied accurately and more 
easily. Usually. a flat, or “laminar,” 
flame is produced under reduced pres- 
sure or between charged surfaces. It 
is then possible to insert tiny instru 
ments into various parts of the flame 
for purposes of measuring tempera 
tures in different portions or with- 
drawing gas samples. 

By means of a small thermocouple 
(designing and building this is an in- 
teresting project in itself) the student 
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may wish to measure temper.tures in 
various parts of a flame. Although the 
laminar flame is better suited to the 
study, it can be carried out on a Bun- 
sen burner or kitchen range flame. 

a laboratory burner is available 
and you have access to various bottled 
gases, or can generate several gases, 
an interesting project could consist of 
charting the “hot” and 
tions in flames of several gases and 
in varying proportions. 


“cool” loca- 


when a hydrocarbon is 
burned the saadnals of combustion 
are carbon dioxide and water. In prac- 


In theory, 


tice, the combustion is not complete 
and other products are also formed. 
You can design apparatus to collect 
combustion products from your flame. 
Measure the combustion 
preduct at atmospheric pressure. In 
troduce into the container adsorbents 
or absorbents selective to CO. and 
H.»O. How much of the combustion 
product is some other material? 


volume of 


Using very tiny pipettes which you 
pre bably will have to make of metal, 
te off samples of unburned gases 
from various parts of the flame. De- 
termine the nature of these gases. Per 
haps your project — be to try to 
determine why these gases have not 
burned and what aad be 
make them burn. 


done to 


Alloys 
Chemists are constantly improving 
the building materials used by rocket 
engineers. A good place to begin your 
literature search toward improvement 
of existing alloys r * be Dec., 1957 
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The study a eis of al- 
loys requires high temperatures. Rea- 
sonably high temperatures can be 


achieved with home-made arc fur- 
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naces or oxy-hydrocarbon or oxy-hy- 
drogen torches. However, these are 
not recommended for three good rea- 
sons: they can be dangerous, costly 
and inefficient. 

A good project preliminary to your 
study of alloys would be the 
struction of a solar furnace. These 
can be built from commercially avail- 
able lenses and mirrors, or from kits 
that are on the market. Students have 
achieved temperatures up to 3,000 de- 
grees F 


con- 


in home-made solar furnaces. 


“Living Wall” 

Someday men and animals will be 
making long flights into space. There 
are many problems yet to be solved 
and among them is the problem of 
storing oxygen for breathing and get- 
ting rid of waste products. 

At various times people have of- 
fered this suggestion: “Why not con- 
struct the living chamber of a rocket 
or space station of a material that will 
release into the room molecular oxy 
gen as it absorbs carbon dioxide?” 


The idea is not far-fetched and the 
basic reaction which gives rise to the 
idea can be studied by the student 
chemist. Such a material may take the 
form of a refractory based on an alka- 
line earth metal. 

In several good general chemistry 
texts check the reactions involved in 
the hardening of plaster. The initial 
stages of setting are due largely to 
simple drying, but the actual harden- 
ing is due to the reaction of the plas 
ter with carbon dioxide of the air: 
Ca(OH)» plus CO, yields CaCO; 
plus H.O. The plaster as it is mixed 
is simply calcium hydroxide (slaked 
lime, Ca(OH)» ) which is a powder. 
After reaction with atmospheric car 


bon dioxide it becomes calcium car- 
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bonate (CaCO.), a hard material. 
This is similar to the reaction of the 
“limewater” test for COy. 

A careful study of alkaline earths, 
carbonates, oxides and commercial re- 
fractories should point the way to 
many interesting projects that could 
culminate in later-years-research on 
the problem of the “living wall.” 

Do not forget that your spaceship 
passenger involves more than oxygen 
and carbon dioxide. Give thought to 
nitrogen, water vapor and other needs 
and products of life. 


Free Radicals 


The Defense Department, other 
government agencies and some pri- 
vate organizations are interested in 
using free radicals to power future 
rockets and missiles. Already chem- 
ists have a pressing interest in their 
effects on structural materials, for they 
abound in the upper atmosphere. 

Free radicals are produced at the 
National Bureau of Standards by dis 
sociation of gases passing through 
strongly heated tubes or electrical dis- 
charges. They are frozen and studied. 
The NBS “freezes” its free radicals 
by directing the gas tube toward the 
outside wall of a container of extreme- 
ly cold liquid helium, nitrogen, oxy 


gen or other sufficiently cold liquified 
gas. 

Although liquid helium is not 
available at the corner drug store, 
many liquified gases are available 
from suppliers in most large cities. 
Students who plan to try their hands 
at free radical research should be pre- 
pared to spend more than the usual 
amount of project money, not particu- 
larly for the liquified gases, but for 
the Dewar flasks in which to store 
them. 


The student who has not studied 
free radical literature carefully should 
not expect his experiments to succeed. 
Although a capsule description of the 
Sureau of Standards’ technique 
sounds simple, it is actually a very 
complex, time-consuming process and 
probably should be attempted only by 
the well-financed, expertly-supervised 
chemistry club. Even then attempts at 
trapping free radicals will necessarily 


be crude. 


Do not forget that the project sug- 
gestions in this article are published 
only to stimulate the young chemist 
to developing his own projects. Each 
of the fields covered — combustion, 
alloys, “living wall” and free radicals 
— offers many easier-to-perform pro- 
jects that should both challenge and 
teach, 


Amateur Rocketry Do's and Don'ts 


> Youncsters who feel the urge to 
build and fire rockets in spite of ex- 
pert warnings should stick to tested 
materials available in hobby shops and 
leave gas pipes and explosive chemi- 
cals alone, professional rocket scien- 
tists warn. 

Rocket engineers and chemists 
agree their best advice for the young- 
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ster is to forget about home-made 
rockets until he has learned all he 
can from less spectacular, but safer, 
projects. 

However, the professionals, perhaps 
recalling their own younger days 
which now make them wonder how 
they are still alive, pessimistically 
agree their advice will be ignored by 
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many students, and offer these safety 
precautions: 


Obtain close supervision from a 
competent person. Just because a per- 
son is a scientist, the rocket experts 
say, there is no assurance he is thor- 
oughly familiar with explosives, gas 
and properties of 


expansion rocket 


materials. 

Plan each project carefully well in 
advance of the firing date. Such plan- 
ning enables experimenters to foresee 
and overcome difficulties. Also, by 
knowing the detailed needs of the 
project, youngsters will have plenty 
of time to locate safe materials and 
will not have to make hasty substitu- 
tions of unsafe material. 


Choose Pipe Carefully 


Do not use stove, water or gas pipe 
for rocket casings. Some of this pipe 
is designed to hold up under steady 
pressure, but will burst usider sudden 
pressure or heat. Nearly all pipe com- 
monly available is made with a seam, 
sometimes hidden, that splits under 
explosive force. Seamless pipe, which 
is usually more expensive and harder 
to locate, must be used. 


Distinguish between explosives and 
rapid-burning fuels. Gun-powder is 
an explosive — solid propellants in 
military rockets are rapid-burning 
fuels, even though to the casual ob- 
server they appear to act explosively. 
Remember that nearly all rapid-burn- 
ing fuels are explosives under certain 
conditions. Learn the conditions. Mix- 
tures of potassium chlorate or potas- 
sium nitrate and sugar, powdered 
zinc and sulfur, powdered aluminum 
or magnesium and oxidizing agents 
are always di angerous explosives when 
ignited in confining containers. 
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Always fire even “safe” rockets by 
remote control from behind barri 
cades. All persons in the area must 
be sheltered. Even a “safe” rocket car- 
rying a light load in a strong con- 
tainer can tip or be pushed by a 
breeze at the last minute to fire in 
the wrong direction. 


Ranges and Fireworks 

Find a safe range. Even if the rock- 
et fires safely, without exploding, it 
must come down somewhere. Make 
sure the range is long enough to ac- 
commodate the rocket on its most 
successful flight, and wide enough to 
permit deviations from the course 
caused by breezes or even the smallest 
warps in fin surfaces. 

Make sure local laws permit rocket 
firing. Some rocketry experts believe 
legal authorities have every right to 
call amateur rockets fireworks and 
ban their use wherever fireworks are 
banned. 

Do not use actual rockets for club 
room or classroom demonstration of 
rocketry principles. Use balloons or 
carbon dioxide bottles. In this connec- 
tion, do not try to improvise from 
“empty” aerosol cans such as are used 
for shaving lather, house 


sprays 
whipped cream. 


or 

Avoid the use of home-made rock- 
ets in projects wherever possible. For 
example, in testing the flight charac- 
teristics of a new fin design, use a 
small hobby-shop rocket — there will 
be one less chance of an accident. 

Plan projects sccientifically to gain 
scientific knowledge. Such a_proce- 
dure often shows that the building 
and firing of a rocket can be elimin- 
ated, but the information still gained 
through safer means. 
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Atoms at Your Service — Henry 
A. Dunlap and Hans N. Tuch — 
Harper. 167 p., illus., $3.59. A prim- 
er for the layman on nuclear physics 
and the remarkable ways in which 
atomic energy can serve the needs of 
industry, agriculture, and medicine. 

Tuere’s ADVENTURE IN CHEMISTRY 
— Julian May — Popular Mechanics 
Press, 156 p., illus. by Frank C. Mur- 
phy, $2.50. With his father a teen- 
ager discovers the secrets of chemis- 
try. 

CHEMISTRY OF OrGANIC Com- 
pounps — Carl R. Noller — Saun- 
ders, 2nd ed., 978 p., illus., $9.00. In 
this new edition, old material has 
been revised and new material added. 

ELEcTROCHEMISTRY: Principle & 
Applications — Edmund C. Potter — 
Cleaver-Hume Press (Macmillan). 
418 p., illus., $10.00. An introductory 
text for the technology student. 


Puysico CHemicaL ExpFrriMENTS—- 
Robert Livingston — Macmillan, 3rd 
ed., 273 p., illus., $4.50. Selected to 
demonstrate the more important of 
the simple techniques and apparatus 
that the student will need to use. 

A Concise GuipE To PLastics — 
Herbert R. Simonds — Reinhold. 318 
p., illus., $6.95. An introduction to 
the ever-increasing variety of applica- 
tions to modern plastics. Includes a 
list of manufacturers and what they 
produce. 

Caratysis: Vol. V, Hydrogenation, 
Oxo-Synthesis, Hydro-desulfurization, 
Hydrogen Isotope Exchange and Re- 
lated Catalytic Reactions — Paul H. 
Emmett, Ed. — 542 p., $15.00. This 
volume, the last of the series, deals 
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with both the simple addition of hy- | 
drogen and the destructive hydrogen- # 
ation or hydrogenolysis. | 


RapiatTion SHreLpinc—B. T. Price, 
C. C. Horton and K. T. Spinney — 


Pergamon. International Series of 

Monographs on Nuclear Energy, Di- | 
vision X, Vol. 2, 350 p., charts, $10.00. , 
Work on the nuclear submarine, nu- | 


clear ships and nuclear airplanes have |, 
given more importance to the weight | 
and cost of the shield for the reactor. 


; 
Tue Puysics or Fitow Turovcn | 
Porous Mepia — Adrian E. Schnei- | 
degger — Macmillan. 236 p., illus. | 
$14.09. Growing out of the need felt 
by research workers for a better idea | 
of the present state of knowledge in 
the field. 


THE FREEZING 
Foops: Volume I, Freezing of Fresh 
Foeds—Donald K. Tressler and Clif- 
ford F. Evers — Avi Publishing Co., 
3d rev. and augmented ed., 1214 p., 
illus., $18.00. Of interest not only to | 
those in the frozen food industry, but 
also to those who do freezing at 
home. 


THE 
Foops: Volume II, Freezing of Pre- 


cooked and Prepared Foods — Don | 


PRESERVATION OF 


FREEZING PRESERVATION Of! 


ald K. Tressler and Clifford F. Evers 
— Avi, 3rd rev., and augmented ed., 
559 p., illus., $10.00. 


SixtH Symposium (INTERNATION- 
aL) oN CombBustion—Theodore Von 
Karman and others — Reinhold for 
the Combustion Institute, 943 p., il- 
lus., $28.00. These symposiums are 
intended to summarize and coordin- 
ate work in the combustion field. 
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ii| Start the new school year with 
__| Group Subscription to CHEMISTRY 


ries of If you are a TEACHER, CLUB LEADER, GROUP 
gy, Di | LEADER, order a CHEMISTRY bundle. Science 


$10.00. | > 7 f . 
ne. nu.. Service offers schools, industries, and science or- 


es have) ganizations the CHEMISTRY BUNDLE ORDER PLAN 


eight) for orders of 10 or more copies to the same address. 
nsocenty Special quantity rate is $2.90 for the complete 


llus, | Volume, September through May, a saving of more 
eed felt) than 25%. This makes it possible for every student 
‘cr ide | or club member to have this valuable reference 
“e ™ | magazine. Front cover to back cover, CHEMISTRY 
ow or!) @XPlains the chemical world of today and what to 


f Fresh | look forward to tomorrow! 
nd Clif- 


aS Use this convenient coupon or write us a letter 
é p-, 
St li 
ae . BUNDLE SERVICE ORDER BLANK 
Zing a 
6 | (10 OR MORE COPIES) 
ION Pre TO CHEMISTRY-1719 N.ST.N.W.—WASHINGTON 6, D.C. 
of Pre 
— Don Please send me Copies of CHEMISTRY in one bundle 
>. Evers each month, September through May. 
ted ed., 1 year at $2.90 each subscription in lots of 10 or more to the 
| same address. 
NATION- O Remittance enclosed O Please bill me 
re Von | 
10ld for | Name 
3 p, il | — 
ims are Address 
coordin- : ~f 
held. City, Zone, State _ 
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